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An Enjoyable Introduction to Coding 


Introduction 


Today's devices are mostly powered by software: almost everyone uses Facebook, 
WhatsApp and Twitter to communicate, many phones have internet-connected desktops, and the 
majority of office work requires using a computer to do tasks. As a response, there is a huge 
increase in demand for programmers. Numerous books, interactive websites, and programmer 
training courses make the bold claim that they can turn ambitious novices into software 
engineers earning six figures. This book is for all programmers, whether you are a novice or an 
experienced pro. Its numerous examples and well paced discussions will be especially beneficial 
for beginners. Those who are already experienced with programming will probably gain more 
from this book, of course. You will be at a modest level of programming proficiency when you 
have finished this book, from where you can take yourself to next levels so that you can 


automate simple tasks such as: 


e Making a file backup 
e Get rid of the irritating emails 


e Completing online forms 


This book will make an amazing complement to any tutorial and serve as a source of information 
to your specific inquiries if you are just learning what kind of animals C, C+ +, Java, PHP, 
Python, and JavaScript are. Even if your career has nothing to do with computers, the skills you 
learn from programming can be valuable at school and at work. Programming is a pleasant, 
occasionally difficult and perhaps frustrating activity. Creativity, logic, and problem-solving are 


all enhanced through programming. 


Educational institutions are teaching it 
Corporate societies are employing it 
Pupils need it 


(Pedagogues desire it... ;) 


(Coders perceive it... :) 


Have Fun! 


As you progress through this book, keep in mind that programming can be enjoyable. Do not 
consider of this as work. Consider programming as a means to develop entertaining games or 


software applications that you can show off to others or your friends. Programming is a 


tremendous brain workout and is essential today because so much of our everyday world is 


automated. But above all, you have access to the quick-paced, creative world that depends on 


machine connections. 


"The only way to learn a new programming language is by writing programs in it." 


— Dennis Ritchie 


e Linux version used: CentOS Linux release 7.3.1611 (Core) 


e Python version used: 3.7.3 


The Basic Programming Principles That Every Programmer Should Know: 


Pee eS 


Always be aware of the purpose of your software program before beginning to write it. 
Programming is not the solution; it is merely a means to achieve a solution. 

Consider the problem rather than just the solution. 

Always try to make things simpler; anyone can come up with a complicated answer to a 
problem. To make a solution simple while remaining consistent, it requires extra work 
and consideration. 

Reduce Deeply Nested Ifs or Loops: When your software program is deeply nested, your 
program becomes complicated and disorganized. 

Delete Unnecessary Code. Make sure your software program is safe, secure, reliable, 
testable and clear to read. 

Give code reviews some attention so you can spot bugs early, before they cause serious 
problems in your software application. 

Reduce complexity. Software programs must have clear explanations. 

Generalize your software program. Make sure your software program is documented. 
Understanding the function of a certain component of the software application is greatly 


aided by the documentation and comments. 
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Fancy algorithms and data structures are more difficult to implement. Use simple, 
efficient, appropriate algorithms and data structures. 

Refractor your software program frequently to improve its internal software attributes in 
terms of upkeep, testing and comprehension. 

Each time you make a change to your software program: check it, build it and test it. 
Before being released, all software codes must pass each and every unit test. 

Always use caution when using someone else's code. Maintain a standardized, orderly 
and generally consistent coding style. 

Avoid implementing a code style that is too hard to understand. 

Because it makes the code more difficult to maintain, duplication is seen adversely in 
software programming. 

Look for bugs and flaws and fix them. Divide your software program into Brief, Concise 
Units. 

Avoid overdesigning. Focus your software design on the requirements of the clients. 
Program defensively. Functions should be simple and do a distinct, defined task. 

Create reusable functions and Keep the functions as simple, immutable and manageable 
as possible. 

When naming your variables and functions, choose names that are meaningful and 


descriptive. 
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32; 


a3; 
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Put your software program's structure on view by using indentation. 

Delete any unused variables and functions; do not comment them. 

If you feel that a part of the software program is excessively unorganized, regroup and 
modify it, or even split it up into different portions. 

Avoid using GOTO statements because they cause the software program to be 
unstructured, which makes it harder to understand and makes debugging more complex. 
Avoid using the same identifier more than once. 

The length of functions shouldn't be excessively long. 

Think Twice, Code Once: Encourage yourself to consider the problem more before 
coming up with a solution. 

The very first step in making a software program readable by humans is to add 
comments. Comments should be detailed explanations of a software program. 

White space should be utilized regularly to increase code readability even though it has 
little significance to compilers. 

Coding standards must be followed while formatting code. 

Avoid security pitfalls and Keep your software code portable. 

All software design is redesign. Take advice from others' experience. 

The writing of software program should make it simple for a future software developer 
to correct errors or modify its functionality. 


Never compromise clarity for a false sense of efficiency. 


"More computing sins are committed in the name of efficiency (without necessarily 


achieving it) than for any other single reason — including blind stupidity." 


—W.A. Wulf 
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Enhance the appearance of software program by avoiding excessively long names or 
ambiguous acronyms 
Look for a method that employs a loop rather than duplicating lines. Compared to 100 


individual blocks of code, one loop that can handle 100 repetitions is simpler to debug. 


You're not coding to amaze strangers. You're in this 


profession to find ways to resolve problems. 


Important Programming Concepts Every Programmers and 


Developer Should Be Familiar With: 


ie 
XS 


1. Data Types: Understanding the various data types such as integers, floating-point numbers, 
characters, and Booleans is crucial for any programmer. 

2. Variables: Variables allow programmers to store and manipulate data in their programs. 

3. Control Structures: Control structures such as if statements, loops, and switch statements allow 
programmers to control the flow of their programs. 

4. Functions: Functions allow programmers to break their programs down into smaller, more 
manageable pieces. 

5. Arrays: Arrays are a way to store multiple values in a single variable. 

6. Pointers: Pointers are variables that hold memory addresses, and are used to manipulate memory 
directly. 

7. Object-Oriented Programming (OOP): OOP is a programming paradigm that focuses on 
creating objects that encapsulate data and behavior. 

8. Inheritance: Inheritance allows programmers to create new classes that inherit properties and 
behaviors from existing classes. 

9. Polymorphism: Polymorphism allows programmers to use the same method or operator to work 
with different types of data. 

10. Algorithms: Algorithms are step-by-step procedures for solving problems, and are a crucial part 
of programming. 

11. Debugging: Debugging is the process of finding and fixing errors in code, and is an essential 
skill for any programmer. 

12. Software Development Life Cycle (SDLC): SDLC is the process of developing software from 


initial planning to final deployment. 


Understanding these concepts and how to apply them will help programmers 


write better code and create more robust software. 


"The computer programmer is a creator of universes for which he alone is the lawgiver. No playwright, 
no stage director, no emperor, however powerful, has ever exercised such absolute authority to arrange a 


stage or field of battle and to command such unswervingly dutiful actors or troops." 


— Joseph Weizenbaum 


Top 10 Programming Languages and Their Applications 


Python Artificial Intelligence, Deep learning and Machine Learning 
JavaScript Rich Interactive Web Development 
Java Enterprise Application Development 
R Data Analysis 
C/C++ Operating Systems and System Tools 
Golang Server-Side Programming 
C# Application and Web Development Using .NET 
PHP Web Development 
SQL Database Management 
Swift For Mobile Application Development on iOS 


How much time does it take to become a good programmer? 


A skilled coder can identify the best solution to any problem and solve even the most challenging 
issues. Being a good programmer requires constant knowledge upkeep and the acquisition of 
new skills. A PhD isn't always necessary to become a skilled programmer, but discipline and 
determination are. Being a successful programmer demands you to be one step ahead, while 


becoming a respectable coder takes years of hard effort. 
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"A language that doesn't affect the way you think 


about programming is not worth knowing.” 


— Alan J. Perlis 


LINUX COMMANDS 
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Linux is an open-source Unix-like operating system built on the Linux kernel, which Linus 


Torvalds initially made available on September 17, 1991. People switching from Windows or 
macOS may find Linux difficult to use and comprehend, and many people give up using it 
because they are not aware of the commands and shortcuts that Linux offers. When using Linux, 
you can accomplish tasks much more quickly than when using other operating systems by 
becoming familiar with the useful commands and how to use them correctly. We'll examine a 


few widely used Linux commands in this chapter. 


When working with unstructured files in Linux, whether you are a sys admin or a database 
administrator, there are a number of commands that will be very helpful to you in your everyday 
job. Working as developers requires us to use the Linux command line occasionally. Linux is 
typically considered to be dominant for public Internet servers, powering well over twice as 
many servers as Windows Server. Linux has a monopoly on the supercomputer market, 
powering all 500 of the TOP computers. It's quite easy to customize Linux. Your OS can be 
modified. In this chapter, we'll look at some fundamental Linux commands that every 


programmer should be familiar with. 


17 Principles of the philosophy of UNIX 


Principle of Modularity: A system should be composed of several components that are 
joined, collaborate well, and have clearly defined functions 

Principle of Clarity: Clearness is better than smartness 

Principle of Composition: Create software that can communicate with other software 
Principle of Separation: Programming mechanisms and rules should be kept distinct. 
Keep front-end interfaces and back-end engines separate 

Principle of Simplicity: Build for simplicity and only add complexity where necessary 
Principle of Parsimony: Only write a large program when it is clear by demonstration 
that nothing else will work 

Principle of Transparency: Design with visibility in view to simplify analysis and 
troubleshooting 

Principle of Robustness: Transparency and ease of use produce robustness 

Principle of Representation: Create programs easier to understand for any programmer 


involved in the project so that it can be maintained 


When offered the choice, programmers should choose to 


complicate the data rather than the procedural logic of 


the software because complex data is simpler for us to 


understand than complex logic 


Principle of Least Surprise: Developers should be encouraged to create user-friendly, 
intuitive products 

Principle of Silence: Allow programmers and other programs to get the data they require 
from a program's output without having to interpret unnecessary extensive and detailed 
Principle of Repair: Programmers should create software that fails in a way that is simple 
to identify and diagnose 

Principle of Economy: Project development costs should be minimized 

Principle of Generation: Programmers should develop abstract, high-level programs that 
produce code rather than writing code by hand to decrease human error and save time 
Principle of Optimization: Before you can optimize it, get it working. Software should 
be developed and tested before being masterfully crafted by developers 

Principle of Diversity: Make programs flexible, enabling their use in ways other than 
those that their creators intended 

Principle of Extensibility: Increase the usefulness and lifespan of the developer's written 


code 


Better skills come with increased learning. 


Your main focus as a novice should be on becoming familiar with the ins and outs of 


operating system architecture as well as discovering shortcuts and time-saving techniques. 


CentOs is a wonderful option if you use Windows and want to learn Linux because it is one 


of the best Linux distributions for beginners. Your first few days using CentOs won't be that 


odd. But you must learn how to utilize Linux's command line interface if you want to 
experience its full capabilities. You will initially experience some difficulty learning several 


instructions. Although employing the instructions won't make you a genius, it will assist you in 
carrying out certain fundamental tasks. Here are the most basic CentOs commands for new 


users to ensure a smooth start. Let's get right into it! 


Description: 


Command: 


date 


Description: 


Command: 


Gall 


"... being a Linux user is sort of like living in a 
house inhabited by a large family of carpenters 
and architects. Every morning when you wake 
up, the house is a little different. Maybe there 
is a new turret, or some walls have moved. Or 
perhaps someone has temporarily removed the 
floor under your bed." 


~ Unix for Dummies, 2nd Edition 


Linux Commands 


Display system date and time. 


Display calendar. 


Description: 


Display date, time and calendar. 


Command: 


date & cal 


Description: 


Display August month 2016 year calendar. 


Command: 


cal 3 2016 


Description: 


Used to clear the terminal window. 


Command: 


clear 


Description: 


Exit from the terminal window. 


Command: 


exit 


Description: 


Command: 


free 


Description: 


Command: 


free -b 


Description: 


Command: 


freee =k 


Description: 


Command: 


Display free and used system memory. 


Display free and used system memory in bytes. 


Display free and used system memory in kilobytes. 


Display free and used system memory in megabytes. 


teee =i 


Description: 


Change user password. 


Command: 


passwd 


Description: 


Power-off the machine. 


Command: 


shutdown 


Description: 


Power-off the machine immediately. 


Command: 


shutdown -h now 


Description: 


Power-off the machine after 10 minutes. 


Command: 


shutdown -h +10 


Description: 

Print current working directory. 
Command: 
echo SPWD 
Description: 

Print previous working directory. 
Command: 


echo SOLDPWD 


Description: 


Executes the 11th command in command history. 


Command: 


HW aval 
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Description: 


Command: 


history 


Description: 


Command: 


sudo reboot 


Description: 


Command: 


ip address 


Description: 


Command: 


ig =s 


Reveals your command history. 


Power off or reboot the Operating system. 


Display the IP address of the host. 


List the size of files and directories. 
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Description: 


Command: 


mount 


Description: 


Command: 


du 


Description: 


Command: 


uptime 


Description: 


Command: 


View mounted file systems. 


Display the information of disk usage of files and directories. 


Tells you how long the system has been running. 


Set current date as 02 Nov 1988. 
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Clarce) ==seie i993} iil 0) 2 


Description: 


Set current time as 12:11:02 IST. 


Command: 


clarce =-seic i129 ilils@Z 


Description: 


View Specific Disk Partition in Linux. 


Command: 


fdisk -1 /dev/sda 


Description: 


Lists all files and directories in the present working directory. 


Command: 


ls 


Description: 


Report the process information. 


i 


Command: 


ps 


Description: 


Command: 


df 


Description: 


Command: 


ele = IF 


Description: 


Command: 


Display disk usage. 


Display disk usage in gigabytes, megabytes, or kilobytes. 


Delete every file and every directory. 


14 


Description: 


Command: 


top 


Description: 


Command: 


reboot 


Description: 


Command: 


Tea JL IL 


Description: 


Command: 


cd 


Provides a quick overview of the currently running processes. 


The system performs an immediate reboot. 


Terminate processes without having to log out or reboot. 


Change the current working directory. 


lie) 


Description: 


Command: 


login 


Description: 


Command: 


lsof 


Description: 


Command: 


lsusb 


Description: 


Command: 


Create a new session on the system. 


List open files. 


List USB devices. 


Check the status of the network services. 
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service network status 


Description: 


Start the network service. 


Command: 


service network start 


Description: 


Stop the network service. 


Command: 


service network stop 


Description: 


Restart the network service. 


Command: 


service network restart 


Description: 


Report information about the users currently on the machine and their processes. 
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Command: 


Description: 


Display the current directory. 


Command: 


pwd 


Description: 


Displays CPU architecture information (such as number of CPUs, threads, cores, sockets, and 
more). 


Command: 


LSCoOwul 


Description: 


Displays the number of processing units available to the current process. 


Command: 


nproc 
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Description: 


The system performs an immediate reboot. 


Command: 


Liniic 6 


Description: 


Power-off the machine. 


Command: 


imac @ 


Description: 


List files by date. 


Command: 


ig =lre 


Description: 


Report information about storage devices such as hard disks, flash drives etc. 


Command: 


isblk 
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Description: 


Command: 


echo $? 


Description: 


Command: 


iLineO© 


Description: 


Command: 


Cal =y 


Description: 


Command: 


Show exit status of previous command. 


Lists a few useful info commands. 


Prints current year's calendar. 


Check the status of all the services. 
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service --status-all 


Description: 


Display time in hh:mm:ss. 


Command: 


date +%T 


Description: 


Tells when the user last logged on and off and from where. 


Command: 


last -1 username 


Description: 


Sort files and directories by extension name. 


Command: 


1g =x 


Description: 


Display the manual for the pwd command. 
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Command: 


man pwd 


Description: 


Displays information about running processes in the form of a tree. 


Command: 


OSCeSS 


Description: 


Resets your terminal. 


Command: 


reset 


Description: 


Displays What date is it this Friday. 


Command: 


date -d fri 


22 


Description: 


Displays the size of each individual file. 


Command: 


du -a 


Description: 


Display information about the Advanced configuration and power Interface. 


Command: 


acpi 


Description: 


Takes you two folders back. 


Command: 


ech esha 


Description: 


Takes you to the previous directory. 


Command: 


ecl = 
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Description: 


Displays a list of shell built-in commands. 


Command: 


help 


Description: 


Lists your last logins. 


Command: 


last yourusername 


Description: 


Create a new directory called myfiles. 


Command: 


mkdir myfiles 


Description: 


Remove the directory myfiles. 


Command: 
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rmdir myfiles 


Description: 


Command: 


passwd -d rootl 


Description: 


Command: 


sudo su rootl 


Description: 


Command: 


logout 


Description: 


Disable password for a specific user "root1". 


Switch to user "root". 


Exit from the terminal window. 


Creates a user "root1". 
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Command: 


useradd "rootl" 


Description: 


Assign password to user "root 1". 


Command: 


passwd "rootli" 


Description: 
Repeats the last command. 

Command: 
'! 
Description: 

Display Who you are logged in as. 
Command: 
whoami 


26 


Description: 


Command: 


logname 


Description: 


Command: 


uname 


Description: 


Command: 


uname aN 


Description: 


Command: 


uname =©) 


Display the login name of the current user. 


Report the name of the kernel. 


Print the kernel version. 


Print the operating system. 
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Description: 


Command: 


uname lil 


Description: 


Command: 


uname --version 


Description: 


Command: 


uname Tae 


Description: 


Command: 


Report the machine hardware name. 


Print version information and exit. 


Print the kernel release. 


Report the network node hostname. 
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uname =10) 


Description: 


Display all port connections (both TCP and UDP). 


Command: 


netstat -a 


Description: 


Display only TCP (Transmission Control Protocol) port connections. 


Command: 


MEGIESICEIc Ele 


Description: 


Display only UDP (User Datagram Protocol) port connections. 


Command: 


netstat -—au 


Description: 


Display all active listening ports. 
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Command: 


MmeEesicec =I 


Description: 


Display all active listening TCP ports. 


Command: 


netstat -It 


Description: 


Display all active listening UDP ports. 


Command: 


netstat -lu 


Description: 


Reveal all the information about the current user (user id, username, group id, group name etc.). 


Command: 


id 
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Description: 


Reveal all the information about the user "root!" (user id, username, group id, group name etc.). 


Command: 


iol wool 


Description: 


Print the machine's architecture. 


Command: 


arch 


Description: 


Display the list of available fonts. 


Command: 


Heli sic 


Description: 


Create two directories (myfiles, files). 


Command: 


mkdir myfiles files 
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Description: 


install apache (CentOS). 


Command: 


yum install httpd 


Description: 


install apache (Ubuntu). 


Command: 


apt install httpd 


Description: 


upgrade apache (CentOS). 


Command: 


yum update httpd 


Description: 


upgrade apache (Ubuntu). 


Command: 
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apt update httpd 


Description: 


uninstall apache (CentOS). 


Command: 


yum remove httpd 


Description: 


uninstall apache (Ubuntu). 


Command: 


apt remove httpd 


Description: 


Display usage summary for the command (date). 


Command: 


date --help 


Description: 


List active connections to/from system. 
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Command: 


8S =cuS 


Description: 


List internet services on a system. 


Command: 


SS cul 


Description: 


Display all active UNIX listening ports. 


Command: 


netstat -1x 


Description: 


Display all the active interfaces details. 


Command: 


aL JE CONNIE ALG 
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Description: 


Display information of all network interfaces. 


Command: 


LECOMIELG =a 


Description: 


Compare the contents of two files (1.txt, 2.txt). 


Command: 


elite IL ieig 2 5 ieee 


Description: 


Tells you how many lines, words, and characters there are in a file (1.txt). 


Command: 


mie dL ieee 


Description: 


Compresses file (1.txt), so that it take up much less space. 


Command: 


giaaljs) il, este 
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Description: 


Uncompresses file (1.txt) compressed by gzip. 


Command: 


giuliani) il, toxic 


Description: 


Examine the contents of the file (1.txt). 


Command: 


Gaic i xc 


Description: 


Display calendar. 


Command: 


neal 


Description: 


Removes the file (1.txt). 


Command: 
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igi dl ESA 


Description: 


Command: 


mw io iexie @ este 


Description: 


Command: 


ef Lsieee Os iexe 


Description: 


Command: 


touch test.txt 


Description: 


Rename a file named 1.txt to 0.txt. 


Replace the contents of 0.txt with that of 1.txt. 


Create a empty file (test.txt). 


Print the last 10 lines of a file (1.txt). 


a] 


Command: 


we@aL IL il ese 


Description: 


Print N number of lines from the file (1.txt). 


Command: 


eeaLIL =i, IN Lo ee 


Description: 


Prints the number of words in a file (1.txt). 


Command: 


ne =i iL. ieSie 


Description: 


Prints the number of characters from a file (1.txt). 


Command: 


ne =m iL. ESE 
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Description: 


Prints the length of the longest line in a file (1.txt). 


Command: 


ne: lly iL. 1eScte 


Description: 


Print information about usb ports, graphics cards, network adapters etc. 


Command: 


lspci 


Description: 


View contents of a file (1.txt). 


Command: 


less 1.txt 


Description: 


Display calendar (last month, current month, and next month). 


Command: 


Gail =3 
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Description: 


Compare the contents of three files (1.txt, 2.txt, 3.txt) line by line. 


Command: 


liters Wee Zoic So itic 


Description: 


Compare two files (1.txt, 2.txt) line-by-line. 


Command: 


Comm i ese 2. its 


Description: 


Perform byte-by-byte comparison of two files (1.txt, 2.txt). 


Command: 


emo IL. ise 2. iestic 


Description: 


Prints the CRC checksum and byte count for the file "myfiles.txt". 


Command: 
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cksum myfiles.txt 


Description: 


Append contents of files (1.txt, 2.txt) into one file (0.txt). 


Command: 


Cee loo 2x > Ooi 


Description: 


Append contents of files (1.txt, 2.txt, 3.txt) into one file (0.txt). 


Command: 


secl ic lj 2c See > Ose 


Description: 


Append contents of files (1.txt, 2.txt, 3.txt) into one file (0.txt). 


Command: 


Secl In Isic 2c Soke S Ox 


Description: 


Append contents of files (1.txt, 2.txt, 3.txt) into one file (0.txt). 


4] 


Command: 


Secl =m jo loibece Zot Sait > Oo txc 


Shortcuts: 

@icicllere Halts the current command 

@ieiellar Stops the current command 

@icielsrel Logout the current session 

ctrlt+w Erases one word in the current line 

@ierllsAw Erases the whole lin 

@ieie lisrie Type to bring up a recent command 
Description: 


Writes contents of a file (0.txt) to output, and prepends each line with line number. 


Command: 


aL (0) ES 


Description: 


Create a empty file (test1.txt) inside a directory (test). 


Command: 


mkdir test 
cd test 
pwd 
touch testl.txt 
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Description: 


Gather information about hardware components such as CPU, disks, memory, USB controllers 
etc. 


Command: 


sudo lshw 


Description: 


Gather information about file system partitions. 


Command: 


sudo fdisk = 


Description: 


Displays the line (good morning) in which the string (good) is found in the file (1.txt). 


Command: 


grep good 1.txt 


Description: 


Append contents of files (1.txt, 2.txt, 3.txt) into one file (0.txt) using for loop. 
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Command: 


fore i iim {1..a}9 cdo cac "Si.txe” SS Oo.icxace come 


Description: 


Search for files (test.txt, test1.txt, test2.txt, test_php, test.html) in a directory as well as its sub- 
directories. 


Command: 
find test* 
Description: 
Displays status related to a file (1.txt). 
Command: 
Sieene Il sic 
Ht + ae 
Command Description 
a: cone 
aL Go to Insert mode 


a =207 ly =645 
josie (a = [9)) p 
Hit Escape to return to Normal mode. 
:w hello.py Save text 


python hello.py Print the output:84 


Description: 
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Download the file (file.txt) from url "http: //website.com/files/file.txt". 


Command: 


wget http://website.com/files/file.txt 


Description: 
Display host's numeric ID in hexadecimal format. 
Command: 
hostid 
Description: 
Display file type of the file (myfiles.txt). 
Command: 


file myfiles.txt 


Description: 


Create a file (myfiles.txt) containing a text (Hello World). 


Command: 


echo 'Hello World' > myfiles.txt 
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Description: 


Create a file (myfiles.txt) containing a text (Hello World). 


Command: 


printf 'Hello World' > myfiles.txt 


Description: 
Display IP address of the hostname. 
Command: 
hostname —-i 
Description: 
Add a new line of text to an existing file (1.txt). 
Command: 


Selne VEieilile wrorwllell SS I exe 
Gelne “elas as Zinyel IlimSs ices’ SS i oiexcc 
Selno “Vilage lainelW Ss i ise 


Description: 


Displays a single line description about a command (cal). 
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Command: 


whatis cal 


## 
Command Description 
vi Open vi editor 
al Go to Insert mode 


Ivjoe SCM iSSKIC . 


Hit Escape to return to Normal mode. 
sw test.txt Save text 

26 Quit 

2G! Quit without saving 
## 

Command Description 

vi Open vi editor 

1 Go to Insert mode 
Sname = "Paul"; 


print "Sname"; 


Hit Escape to return to Normal mode. 
sw la@lile.jol Sew icSexic 
Gj Quit 
jeri Ineillle joi Print the output: Paul 
imi 
Command Description 
vi Open vi editor 
al GO t© lmseric moc 


echo "What is your name?" 
read PERSON 

echo "Hello, SPERSON" 

Hit Escape to return to Normal mode. 


:w hello.sh Save text 
26 Quit 
sh hello.sh Output: 
What is your name? 
If you enter: Zara Ali 


Hello, Zara Ali 


Description: 


Check the network connectivity between host (your connection) and server (Google server). 
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Command: 


ping google.com 


Description: 


Find the location of source/binary file of a command (cal). 


Command: 


whereis cal 


There are 2 ways to use the command: $ echo "Albert Einstein" > 1.txt 


$ echo "Alan Turing" >> 1.txt 


e Numeric mode 
° Symbolic mode 
[| Numeric mode | + Permission Type = | Symbolic mode | 

0 No Permission ieee 
al Execute SSR 
2 Write -wW- 
3 Execute + Writ —wWwX 
4 Read == 
cS) Read + Execut =H 
6 Read + Write rw- 
i Read + Write + Execut rwxX 


ps -ef | grep sshd 
988 1 © 06:14 P 00:00:00 /usr/sbin/sshd 
3501 3461 @ 06:24 pts/@ 00:00:00 grep --color=auto 


# Check if the SSH server (sshd) is running 
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cd /etc && ls 


ls 


Print 'success' if myfiles.txt is 


rm myfiles.txt && echo success || echo failed removed and print ‘failed’ if it is 


not removed 


echo This is the SSHELL shell 


This is the /bin/bash shell 


echo This is SSHELL on computer SHOSTNAMI 


This is /bin/bash on computer localhost.localdomain 


echo The user ID of SUSER is SUI 


The user ID of manju is 1000 


echo My home directory is $HOM 


My home directory is /home/manju 


> bash -c 'echo SSHELL SHOME SUSER' 
/bin/bash /home/manju manju 
env -i bash -c 'echo SSHELL SHOME SUSER' 


/bin/bash 


env LANG=C bash -c 'ls test[a-z].txt' 


env LANG=en_US.UTF-8 bash -c 'ls test[a-z].txt' 


[manju@localhost ~]$ prefix=John 


[manju@localhost ~]$ echo Hello S{prefix}Dalton and ${prefix}Humphrys 


Hello JohnDalton and JohnHumphrys 


echo $(a=5;echo Sa) 


echo ‘'a=5;echo Sa' 


[manju@localhost ~]$ touch myfiles.txt 
[manju@localhost ~]$ cat myfiles.txt 
Hello World 

[manju@localhost ~]$ !to 


touch myfiles.txt 


echo SH 


_————— aa The number of commands that are stored in memory in 


a history list while your bash session is ongoing 
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Holds the name and location 


of your Bash history file 


echo SH 


; How many commands can be stored in the 


ls *ilel.txt 
ls f*ilel.txt 
ls 


ls file?.txt 


file2.txt file3.txt 


AS ta? eset 


LS ot Le eset 


file2.txt file3.txt 


ls file??.txt 


file23.txt file34.txt 


Ls ice@sic | SA] cee 


testA.txt 


LS (ces VAS] . cece 


testA.txt 


Ls itile| !S])*. exe 


ae 


fileA oe wilel.sic tilezs some rille2.cxc rtile3s4 ots riled. cx 


1g ita le |) 5] 2.1exec 


cile2zs.txe  tile3s4, ext 


[manju@localhost ls [a-z]lile?.txt 


filel.txt file2. FINES ESE 


[manju@localhost ls [A-Z]ile?.txt 


filel.txt file2. file3.txt 


[manju@localhost 


* 


[manju@localhost 


* 


[manju@localhost echo "*" 


* 
Ibsysie, iLL starting with a 


[Man iullogalhoet =]% ls [a-z]*[0-9] .txt letter and ending in a number 


filel23.txt filel.txt file23.txt file2.txt file34.txt file3.txt 
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ls 2222? 


# List all files that have exactly five characters 


ls [fF]* [3A] .txt 


# List all .txt files that start with f or F and end with 3 or A 


ls f£[iR]*[0-9] .txt 


#List all .txt files that start with f have i or R as second character and end in a number 


ls [!f£]*.txt 


# List all .txt files that do not start with the letter "f" 


echo Einstein2 | sed 's/2/36/' 


Einstein36 


echo EFinstein36 | sed 's/Einstein/Hilbert/' 


Hilbert36 


[manju@localhost ~]$ echo Hawking6 Lucy8 | sed 's/Hawking/Lucy/' 


Lucy6 Lucy8s 


[manju@localhost ~]$ echo Lucy3 Lucy6 | sed 's/Lucy/Hawking/g' 


Hawking3 Hawking6 
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[manju@localhost ~]$ who | cut -d' ' -f1 | sort 


Display 2 sowmeecl Lasic 


manju of logged on users 


manju 

Display a sorted 
[manju@lLocalhost ~]S who | cue —d' * —-£l | sore | unig list of logged on 
manju users but every 


user only once 


[ grep bash /etc/passwd 


root:x:0:0:root:/root:/bin/bash 


manju:x:1000:1000:su, root, yopp, hhhhh: /home/manju:/bin/bash 


Display a list of all bash user accounts on this computer 


grep bash /etc/passwd | cut -d: -f1 | sort > bu.txt 


# Place a sorted list of all bash users in bu.txt 


who | cut -d' ' -f1l | sort > users.txt 


# Place a sorted list of all logged on users in users.txt 


ls /etc | grep conf 
# List of all filenames in /etc that contain the string "conf" in their filename 


Displ list of all fil i t 
teeta qrerece icone scar isplay a sorted list of a iles in /etc 


that contain the case insensitive string 


"conf" in their filename 


54 


90% of the public cloud workload is run on Linux distros. 


The first ever Linux kernel just occupied only 65 KB. 


Import subprocess Import os 


subprocess.call (‘linux command’) os.system(‘linux command’) 


All of the 500 fastest supercomputers run Linux. 


import os 


os.system('Is') 


import subprocess List all the files and directories in the 


current directory 
subprocess.call (‘Is’) 


$$ .-$<—=<— 


Execution of the linux command "Is" using the python program 


ee 


Command: 


last reboot 


Description: 
Show system reboot history 


Command: 


dmesg 


Description: 


Displays the messages from the kernel ring buffer (a data structure that records 


messages related to the operation of the kernel) 


Command: 


cat /proc/cpuinfo 


Description: 


Display CPU information 
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Command: 


cat /proc/meminfo 


Description: 


Display memory information 


Command: 


lspci -tv 


Description: 


Display PCI (Peripheral Component Interconnect) devices 


Command: 


lsusb -tv 


Description: 


Display USB devices 


Command: 


Description: 


Display free and used memory (-h for human readable, -m for MB, -g for GB) 


Command: 


Description: 


Display processor related statistics 


Command: 


vmstat 1 


Description: 
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Display virtual memory statistics 


Command: 


iostat 1 


Description: 


Display Input / Output statistics 


Command: 


watch df -h 


Description: 


Execute "df -h" command, showing periodic updates 


Command: 


ps -ef 


Description: 
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Display all the currently running processes on the system 


Command: 


Description: 


Display all network interfaces and IP address 


Command: 


dig wikipedia.org 


Description: 


Display DNS information for domain (wikipedia.org) 


Command: 


host wikipedia.org 


Description: 
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Display the IP address details of the specified domain (wikipedia.org) 


Command: 


netstat -nutlp 


Description: 


Display listening Transmission Control Protocol (TCP) and the User Datagram 
Protocol (UDP) ports and corresponding programs 


Command: 


Description: 
List all installed packages 


Command: 


yum list installed 


Description: 
List all installed packages (CentOS) 


Command: 
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yum info httpd 


Description: 


Display description and summary information about package "httpd" (CentOS) 


Command: 


du -ah 


Description: 


Display disk usage for all files and directories in human readable format 


Command: 


du -sh 


Description: 


Display total disk usage off the current directory 


Command: 
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Description: 

Change to the /etc directory 
Command: 
Description: 


List the status of all the processes along with process id and PID 


Command: 


#include <stdio.h> 
int main() 


{ 


printf("Hello world\n"); 


return @; 


gcc Hello.c 
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Description: 


Compile the C program saved in Hello.c file 


Command: 


#include <iostream> 


int main() 


{ 
std::cout << "Hello world!"; Hello.cpp 


return @; 


gt++ Hello.cpp 


Description: 


Compile the C++ program saved in Hello.cpp file 


Command: 


Description: 


Displays the file name of the terminal connected to standard input 
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Command: 


static void main(String [] args) { 


System.out.println("Hello, World!"); MyClass.java 


} 
i 


Description: 


Compile the Java program saved in MyClass.java file using javac compiler 


Command: 


od -b myfiles.txt 


Description: 


Displays the contents of myfiles.txt file in octal format 


Command: 


od -c myfiles.txt 
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Description: 


Displays the contents of myfiles.txt file in character format 


Command: 


od -An -c myfiles.txt 


Description: 


Displays the contents of myfiles.txt file in character format but with no offset 
information 


Command: 


csplit myfiles.txt 13 62 101 


Description: 


If the file myfiles.txt has 123 lines, the esplit command would create four files: the xx00 file 
would contain lines 1-12, the xx01 file would contain lines 13-61, the xx02 file would contain 


lines 62-100, the xx03 file would contain lines 101-123 


Command: 
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mdSsum myfiles.txt 


Description: 


Prints a 32-character (128-bit) checksum of myfiles.txt file using the MD5 algorithm 


Command: 


more myfiles.txt 


Description: 


Displays the content of myfiles.txt file 


Command: 


shalsum myfiles.txt 


Description: 


Prints SHA1 (160-bit) checksum of myfiles.txt file 


SHA 1 — Secure Hash Algorithm 1 


Command: 
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shred myfiles.txt 


Description: 


Overwrites the myfiles.txt file repeatedly — in order to make it harder for even very 
expensive hardware probing to recover the data 


Command: 


cat myfile.txt 


. Einstein 
. Newton 

. Maxwell 
. Tesla 


. Edison 


myfile.txt 


. Edison 
. Tesla 

. Maxwell 
. Newton 


. Einstein 


Description: 


Print the lines of myfile.txt in reverse (from last line to first) 
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Command: 


uniq myfiles.txt 


Description: 


Delete repeated lines in the file (myfiles.txt). 


Command: 


chkconfig --list 


Description: 


Displays a list of system services and whether they are started (on) or stopped 
(off) in run levels 0-6 


Command: 


halt -p 


Command: 
Description: 


xdg-open myfiles.txt 


Power-off the system 


Description: 


Open a file (myfiles.txt). 
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Command: 


Description: 


Prints the details of the last login (login-name, port and last login time) 


Command: 


lastlog -t 1 


Description: 


Displays the login information (1 day ago) 


Command: 


lastlog -u manju 


Description: 


Display lastlog information for a particular user (manju) 
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Command: 


cat /etc/passwd 


more /etc/passwd 


less /etc/passwd 


getent passwd 


Description: 
List all users on Linux 


Command: 


tail -5 /etc/passwd 


head -5 /etc/passwd 
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Description: 
List last 5 users on Linux 


List first 5 users on Linux 


Command: 


wall "The system will be shutdown in 10 minutes." 


Description: 


The message (The system will be shutdown in 10 minutes.) will be broadcasted to 


all users that are currently logged in 


Command: 


chage -1l manju 


Description: 


List the password and its related details for a user (manju) 
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Command: 


chage -M 10 manju 


Description: 


Set Password Expiry Date for an user (manju) 


Command: 


chage -E "2020-07-30" manju 


Description: 


Set the Account Expiry Date for an User (manju) 


Command: 


chage -I 10 manju 


Description: 


Force the user (manju) account to be locked after 10 inactivity days 


fp 


cat /etc/hostname 


Display the hostname of the system 


hostname 


yum check-update 


yum search httpd 


"“ReEGpa" 


/bin /sbin 


/sbin 


(including hidden files) 


-lh /boot 


mkdir ~/mydir 


ecl (SEC ¢ mlxeliie ~/myyelsLic 


iam Sal teal Jley. ioc 


rm: remove regular empty file ‘file.txt’? 


If we type "yes" 


file.txt is removed 


If we type “no” 


file.txt is not removed 


rename .txt .backup *.txt 


ls 


Tile Eee Gog. eRe eont ~ExZe 


rename file FILE * 


ls 


FILE tet . COd, txt Conk -CXE 
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Command: 


ftp 192.168.42.77 


Description: 


Connect to an FTP server at remote server IP address "192.168.42.77" 


Command: 


Description: 


Lists all the peers connected at various interfaces along with their MAC 


Addresses and IP addresses 


Command: 


dnsdomainname 


Description: 
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Display the system's DNS domain name 


Command: 


domainname 


Description: 


Display the name of the domain your machine belongs to 


Command: 


echo ‘Hello World!' | base64 


Output: SGVsbG8gV29ybGQhCg== 


Description: 
Encode text (Hello World!) to base64 


Command: 


echo 'SGVsbG8gV29ybGQhCg==' | base64 -d 


Output: Hello World! 


Description: 


rg: 


Decode (SGVsbG8gV29ybGQhCg==) to text (Hello World!) 


Command: 


fc-cache -f -v 


Description: 


Build font information cache files 


Command: 


cat 1.txt 
Einstein 
Newton 


Albert 


fmt 1.txt 


Einstein Newton Albert 


Description: 


Formats text in a single line 


78 


df -h | sort -rnk 5 | head -3 | \ 


awk '{ print "Partition " $6 "\t: " $5 " full!" }' 


Partition /boot 
Partition / 


Partition /run 


awk 'BEGIN { FS=":" } { print $1 "\t" $5 }' /etc/passwd 


Ls “* sami SSE EE 


Cak’ Last. txt 


For a. an “Gat. Jaistvtxt 7 odo cor "Si" "Si" smd: 7 -dene 


[manju@localhost ~]$ df -h / 
Check the actual 


Filesystem Size Used Avail Use% Mounted on 
used space on the 


/dev/sda3 18G 5.2G 13G 293% / current root device 


less /proc/modules 


999936 SLI15°6 73480 415300 284236 


2097148 0 2097148 : E ; 
Display the memory usage including 


totals in megabytes 


date --date="3 months 1 day ago" 


Mon Jul 18 23:17:47 PDT 2022 Print the date 3 months and 1 day ago from the current date 


date -d "3 days" 


Fri Apr 22 23:20:01 PDT 2022 Print the date 3 days in the future from now 


GAie MNACILILSS . exc 


Hello World 


(le emmeTi yates > myfiles! 


Gace myc iJ 


Aello World 


[manju@localhost ~]$ fgrep 'He' myfiles.txt 


mato Work Look for the string in the file 


Command: 


lsattr 


Description: 


Command: 


Cpe {=x sma} 


Description: 


-txt user's home directory 


[manju@localhost ~]$ cat myfiles.txt 


Hello World 


[manju@localhost ~]$ grep --color -i Hello myfiles.txt 


World 


ls file* 


# List all files in the current directory starting with "file" 


ls *file 


# List all files in the current directory ending with "file" 
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cat phy.txt 


Albert Einstein was a German-born theoretical physicist, widely acknowledged to 


be one of the greatest physicists of all time. Einstein is known for developing 
the theory of relativity, but he also made important contributions to the 


development of the theory of quantum mechanics. 


fmt -w 1 phy.txt 


Albert 
Einstein 
was 

a 
German-born 
theoretical 
physicist, 
widely 
acknowledged 
to 

be 


of 

the 
greatest 
physicists 
of 

all 
time. 
Einstein 
is 

known 
for 


developing 


the 

theory 

of 
relativity, 
but 

he 

also 

made 
important 
contributions 
to 

the 
development 
of 

the 

theory 

of 

quantum 


mechanics. 


cat phy.txt 


Albert Einstein was a German-born theoretical physicist, widely acknowledged to 


be one of the greatest physicists of all time. Einstein is known for developing 


the theory of relativity, but he also made important contributions to the 


development of the theory of quantum mechanics. 


fold -w 20 phy.txt 


Albert Einstein was 


a German-born theor 


etical physicist, wi 


dely acknowledged to 
be one of the great 
est physicists of al 
1 time. Einstein is 
known for developing 
the theory of relat 
ivity, but he also m 
ade important contri 
butions to the devel 
opment of the theory 
of quantum mechanic 


Ss. 


Command: 


traceroute google.com 


Description: 


Prints the route that a packet takes to reach the Google (172.217.26.206) host 


from the local machine 


Command: 


Cee io wrae 
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Einstein 
Newton 


Albert 


gzip 1.txt 


Zcat 1.txt.gz 


Einstein 
Newton 


Albert 


Description: 


View the contents of zipped file 


Command: 


zdiff 1.txt.gz 2.txt.gz 


Description: 


Compare the contents of two zipped files (1.txt.gz, 2.txt.gz) 
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Command: 


Description: 
List all connections 


Command: 


ss -aA tcp 


Description: 


Filter out TCP (Transmission Control Protocol) connections 


Command: 


ss -aA udp 


Description: 


Filter out UDP (User Datagram Protocol) connections 


Command: 


Description: 


Display only listening sockets 


Command: 


Description: 


Print process name and PID 


Command: 


Description: 


Print summary statistics 


Command: 


Description: 


Display only IPv6 connections 


Command: 


ss -tl -f inet 


Description: 


Display only IPv4 socket connections 


Command: 


ss -t4 state established 


Description: 


Display all IPv4 TCP sockets that are in connected state 
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Command: 


pmap 3244 


Description: 


View the memory map of a process with Process ID (3244) 


Command: 


apropos -r ‘remove file' 


Description: 


Find command that removes file 


Command: 


apropos editor 


Description: 


Display information about the editing programs that are available on a system 
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Command: 


apropos pstree 


Description: 


Provide information about the pstree command (which displays the names of the 
processes currently on the system in the form of a tree diagram) 


The apropos command is useful when you know what you want to do, but you have no idea what command 


you should be using to do it. If you were wondering how to locate files, for example, the commands 


apropos find 


apropos locate 


would have a lot of suggestions to offer. 


basename /etc/passwd 


Output: passwd 


basename /usr/local/apache2/conf/httpd. conf 
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Output: httpd.conf 


echo abcde f| xargs 


Output: abcde f 


echo abcde f| xargs -n 3 


Output: display only 3 items per line 


abc 


def 


Command: 


Description: 


Print out a list of all environment variables 


Command: 
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printenv HOME 


Description: 


Print HOME variable value 


cat score.txt 


Albert-30 
John-5@ 
William-80@ 
Stephen-20 
Justin-40 


cut -d- -f2 score.txt 


cut -d- -f1 score.txt 


Albert 
John 
William 
Stephen 


Justin 


cat 1.txt 


Hello World 


cat 2.txt 


Computer Program 


paste 1.txt 


Hello World Computer Program 


cat 1.txt 


Hello World 


cat 2.txt 


Computer Program 


join 1.txt 2.txt 


Hello World Computer Program 


Command: 


rev 1.txt 


Description: 


Reverse lines of a file (1 .txt) 


cat 3.txt 


sort 3.txt 


sorts numeric values in 3.txt file and displays sorted output 
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cat 1.txt 


Hello World 


Catel- ExXta|pthelasziye (A-2)|- 


convert from lower case to upper case 


HELLO WORLD 


cat 5.txt 


unig 5.txt 


removes duplicate lines and displays unique lines 


cat 6.txt 


Einstein 


Newton 


Tesla 


1 Einstein numbers the lines in a file (6.txt) 
2 Newton 


3 Tesla 


Command: 


Description: 


Lists the files with .txt extension 


The thing with Linux is that the developers themselves are actually customers too: that has 


always been an important part of Linux. 


Linus Torvalds 
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ls /proc/bus/ 


/proc/bus/ 


dmesg | grep "irg 1[45]" Find irq's allocated at boot time 


[ 2.269581] atal: PATA max UDMA/33 cmd 0x1f0 ctl 0x3f6 bmdma 0x1060 irq 14 


[ 2.269585] ata2: PATA max UDMA/33 cmd 0x170 ctl 0x376 bmdma 0x1068 irg 


cat /proc/ioports 


# List system's IO ports 


echo Albert > 1.txt ; echo Einstein > 2.txt 


Cat. AcExXt 


s=01234567890abcdefgh; echo S${s:7} 


7890abcdefgh 


cd /home/manju; echo SPWD 


/hnome/manju 


WwW Gui -cl “ Y si I = 


manju f Users currently connected 


[manju@localhost ~]$ echo "\\" 


\ 


[manju@localhost ~]$ echo Al{ber,an,er}t 


Albert Alant Alert 


[manju@localhost ~]$ echo S${Albert:=Einstein} 


Einstein 


[manju@localhost ~]$ 


429 


[manju@localhost ~]$ ls 
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grep 


=—w US! 


ls -ldh * | grep -v total | \ 


awk '{ print "Size is " $5 " bytes for " $9 }' 


Linux Unix 
Free to use (open source) Licensed Operating System (closed source) 
Linux is just the kernel Unix is a complete package of Operating System 
Bash (Bourne Again SHell) is default shell for Linux Bourne Shell is default shell for Unix 
Portable and is booted from a USB Stick Unportable 

Source code is accessible to the general public Source code is not accessible to anyone 
Uses Graphical User Interface with an optional Uses Command Line Interface 

Command Line Interface 


Command: 


echo $SHELL 


Description: 


Print the Default shell of user 


Command: 


echo $0 


Description: 


Display the name of the currently running process ($0 is the name of the running process). 
If you useit inside of a shell then it will return the name of the shell. If you use it inside of a 


script, it will return the name of the script 
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Command: 


Description: 


Print all files and folders - similar to ls command 


Command: 


ps -p $$ 


Output: 


PID TTY TIME CMD 
3352 pts/@ 00:00:00 bash 


Description: 


Print the process ID of the current shell ($$ is the process ID of the current shell) 


sudo du -a Documents/ | sort -n -r | head -n 5 


# List 5 biggest files from directory "Documents" 


Command: 
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cat /etc/shells 


Description: 


List shells 


Command: 


echo m* 


Description: 


Display the files in the current folder that start with the letter "m". 


Command: 


last 


Description: 


List last logins of users and what happened such as "shutdown" or "crash" etc. 


Command: 


Command: 


Description: 


Print your home folder path 
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bzip2 -k phy.txt 


Description: 
Compresses but does not deletes the original file 
phy.txt > phy.txt.bz2 
Command: 


bzip2 -d phy.txt. 


Description: 
Decompresses the compressed file (phy.txt.bz2) 
Command: 


bzcat phy.txt.bz2 


103 


Description: 


Display the contents of compressed file (phy.txt.bz2) 


Command: 


bunzip2 phy.txt.bz2 


Description: 


Decompresses the compressed file (phy.txt.bz2) 


Command: 


crontab -1 


Description: 


Display current logged-in user's crontab entries 


cat /dev/null > phy.txt 
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cp /dev/null phy.txt 


echo "" > phy.txt 


echo > phy.txt 


Description: 


Empty the content of a file (phy .txt) 


Command: 


nohup ping google.com & 


Description: 


Ping google.com and send the process to the background 


Command: 
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nohup ping google.com > log.txt & 


Description: 


pgrep -a ping 
Output: 

3858 ping google.com 
4200 ping google.com 
4236 ping google.com 
kill 3858 

pgrep -a ping 


Output: 


4200 ping google.com 
4236 ping google.com 


Command: 


ls -la /home 


Save the ping logs to log.txt 
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Description: 


Display the contents of /home 


Command: 


sudo shutdown 2 


Description: 


Power-off the machine after 2 minutes 


Command: 


shutdown -c 


Description: 


Cancel the shutdown process 


Command: 


pr 36.txt 
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Description: 


Display the contents of the file (36.txt) one page after the other 


Command: 


Description: 


Display all current terminal settings 


Command: 


Description: 


List files one per line 


Command: 
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Description: 


Outputs a string (John) repeatedly until killed 


Command: 


Description: 


List files and directories in the current directory (one per line) with details 


Command: 


Description: 


Print when the system was booted 


# Open phy.txt with nano 
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nano phy.txt 


# Open phy.txt with vim 


vim phy.txt 


Command: 


Description: 


Command: 


Description: 


Display all .txt files, including its individual permission. 


Display the platform of hardware 


Description: 


Command: 


Description: 


uname -p 


Display the type of processor 


cat /proc/interrupts 


Display the interrupts 
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# Displays information regarding the users currently on the machine, login time, IDLE time, 


TTY and CPU time 


Output: 


11:12:10 up 1:29, 2 users, load average: 0.02, 0.04, 0.10 
USER TTY FROM LOGIN@ IDLE JCPU PCPU WHAT 


manju a) a) Q2:43 ?xdm? 3:30 @.65s gdm-session-worker [pa 
manju pts/0@ a) 11:01 2.00s @.10s 0.015 w --ip-addr 


w -short 
# Omits CPU time and login information 


Output: 


11:11:46 up 1:28, 2 users, load average: @.02, 0.04, @.11 
USER TTY FROM IDLE WHAT 
manju a) a) ?xdme gdm-session-worker [pam/gdm-password | 


manju pts/0@ a) 2.00s w --short 


Command: 


findmnt 


Description: 


Display a list of currently mounted file systems 


Command: 
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ip addr show 


Description: 
List IP addresses and network interfaces 


Command: 


netstat -pnitu 


Description: 


List active (listening) ports 


Command: 


Description: 


Display systemd, kernel and journal logs 


Command: 
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sudo systemctl status network 


Description: 
Display the status of network service 


Command: 


sudo systemctl start network 


Description: 


Start the network service 


Command: 


sudo systemctl stop network 


Description: 


Stop the network service 


Command: 


113 


sestatus -b 


Description: 


Display the current state of Booleans 


Command: 


getenforce 


Description: 


Reports whether SELinux is enforcing, permissive or disabled 


Security-Enhanced Linux (SELinux) is a security architecture for Linux systems that allows 


administrators to have more control over who can access the system 


setenforce 0 
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getenforce 


Output: 


Permissive 


setenforce 1 


getenforce 


Output: 


Enforcing 


Enforcing - SELinux security policy is enforced. 


e Permissive - SELinux prints warnings instead of enforcing. 


Disabled - No SELinux policy is loaded. 
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+ 50/10" 


= 50/10" 


50/10" 


[manju@localhost ~]$ grep “PASS /etc/login.defs 
PASS MAX DAYS 99999 

PASS MIN DAYS 0 

PASS MIN LEN 


PASS WARN AGE 


grep PASS /etc/login.defs 
PASS MAX DAYS Maximum number of days a password may be used. 


PASS MIN DAYS Minimum number of days allowed between password changes. 


PASS MIN LEN Minimum acceptable password length. 


PASS WARN AGE Number of days warning given before a password expires. 


Command: 


/etc/passwd | column 


Description: 


List all local user accounts in column 


Command: 


mkdir ~/mydirl ; touch ~/mydirl/myfilesl.txt 


Description: 


Create a directory "mydir1" and create a file "myfiles1.txt" in it 


Command: 


echo hi > file.md ; chmod 744 file.md 


Description: 


Create a file "file.md" and give only read access to others 


ls -l $(which sudo) 


---s--x--x. 1 root root 130776 Nov 5 2016 /bin/sudo 
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Command: 


sestatus 


Description: 
Display the current status of the SELinux that is running on your system 


Command: 


ps -aef 


Description: 


Display full listing of processes on your system 


Command: 


Description: 
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Display System Activity Report 


Command: 


Description: 


Report the resource limit of the current user 


Output: 


Unlimited The current user can consume all the resources the current system supports 


2 types of resource limitation: 


e Hard resource limit: The physical limit that the user can reach. 
e Soft resource limit: The limit that is manageable by the user (its value can go up to the 
hard limit) 


Command: 
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ulimit -a 


Description: 


Report all the resource limits for the current user 


Command: 


ulimit -s 


Description: 


Check the maximum stack size of the current user 


Command: 


ulimit -e 


Description: 


Check out the max scheduling priority of the current user 
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Command: 


ulimit -u 


Description: 


Display the maximum number of user processes 


Command: 


ulimit -v 


Description: 


Check out the size of virtual memory 


Command: 


ulimit -n 


Description: 


Check out how many file descriptors a process can have 
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Command: 


man limits.conf 


Description: 


Display the in-depth information on the limits.conf configuration file 


Command: 


Description: 


Display the sar version 


Command: 


Description: 


Report CPU details total 5 times with the interval of 2 seconds 
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Command: 


sar -n DEV 1 3 | egrep -v lo 


Description: 


Report about network interface, network speed, IPV4, TCPV4, ICMPV4 network traffic and errors 


Command: 


Description: 


Report details about the process, kernel thread, i-node, and the file tables 


Command: 


sar -S 1 3 


Description: 


Report statistics about swapping 
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Command: 


Description: 


Report details about I/O operations like transaction per second, read per second, write per second 


Command: 


sudo systemctl status firewalld 


Description: 


Display the status of the firewalld 


Command: 


sudo systemctl start firewalld 


Description: 


Start the firewalld service 
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firewalld is a firewall management tool for Linux operating systems 


Command: 


firewall-config 


Description: 


Start the graphical firewall configuration tool 


firewall-cmd 


Command: 


firewall-cmd --list-all-zones 


Description: 


List all zones 


Command: 


125 


firewall-cmd --get-default-zone 


Description: 


Check the currently set default zone 


Command: 


firewall-cmd --list-services 


Description: 


Display currently allowed service on your system 


Command: 


firewall-cmd --list-ports 


Description: 


List the ports that are open on your system 


Command: 
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firewall-cmd --zone=work --list-services 


Description: 


List services that are allowed for the public zone 


Command: 


mtr --report google.com 


Description: 


Provides information about the route that Internet traffic takes between the local 
system and a remote host (google.com) 


Command: 


sudo yum install samba 


Description: 


install Samba (CentOS) 
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) Samba is client/server technology that implements network resource sharing across 


operating systems. With Samba, files and printers can be shared across Windows, 


Mac and Linux/UNIX clients. 


Command: 


sudo firewall-cmd --add-service samba -permanent 


Description: 


Add Samba service to firewalld 


Command: 


Zip q.zip q.txt 


Description: 


Create a zip file (q.zip) 


Command: 
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unzip q.zip 


Description: 


Unzip a zip file (q.zip) 


Zipcloak q.zip 


# zipcloak prompts you for a password, and then ask you to confirm it: 


Enter password: 


Verify password: 


...if the passwords match, it encrypts q.zip file 


unzip q.zip 


# When you try to unzip the q.zip file, it prompts you for the password before 


allowing you to extract the file (q.txt) it contains 
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Command: 


zgrep -l1 "Einstein" * 


Description: 


Display the names of the files with the word (Einstein) present in it 


Command: 


Zipsplit -n 1048576 q.zip 


Description: 


Split q.zip file to create a sequence of zipfiles (q1.zip, q2.zip.....) - each no larger 
than 1048576 bytes (one megabyte) 


You could concatenate (ql.zip, q2.zip....) into a new file, w.zip, with the 


command: 


cat q*.zip > w.zip 
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Command: 


mtr google.com 


Description: 


Test the route and connection quality of traffic to the destination host google.com 


Command: 


Description: 


Display IP routing table of a Linux system 


Command: 


nmcli dev status 
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Description: 


View all your network devices 


Command: 


nmcli con show 


Description: 


Check network connections on your system 


Command: 


Description: 


List all TCP ports (sockets) that are open on a server 


Command: 
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ss -to 


Description: 


Display all active TCP connections together with their timers 


Command: 


type -a alias 


Description: 


Check Bash Aliases in Linux 


# Difference between %Y and %y is %Y will print 4 digits while %y will print the last 2 digits of the year. 
y Pp g 


echo "We are in the year S(date +%Y)" 


echo "We are in the year S(date +%y)" 


echo "We are in the month = $(date +%b)" 
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echo "We are in the month = $(date +%B)”" 


# Difference between %A and %a is, %A will print full Weekday name while %a will print abbreviated weekday 


name. 


echo "Current Day of the week = $(date +%A)" 
echo "Current Day of the week = $(date +%a)" 


echo "Date using %D = $(date +%D)" 


echo "Date using %F = $(date +%F)" 


Date using %D = 08/15/21 


Date using %F = 2021-08-15 


echo "current time in 24 hour format = $(date +%T)" 


current time in 24 hour format = 01:27:46 


echo "current time in 12 hour format = $(date +%r)" 


current time in 12 hour format = 01:27:47 AM 


# Print yesterday's date and time. 


echo "Yesterday = $(date -d "Yesterday")" 


# Print Tomorrow date and time. 
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echo "tomorrow = $(date -d "“tomorrow")" 


# Find what is the date and time before 10 days from now. 


echo "Before 10 days = $(date -d "tomorrow -1@ days")” 


# Find last month and next month 
echo "Last month = $(date -d “last month" "%B")" 
echo "Next month = $(date -d “next month" "%B")" 


# Find last year and next year 
echo "Last Year = $(date -d “last year" "+%Y")" 
echo "Next Year = $(date -d “next year" "+%Y")" 


Command: 


ls -lai / 


Description: 


Get the number of inodes of files in a directory (root directory) 


Command: 


sudo du --inode / 


Description: 
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Get the total number of inodes in the root directory 


Command: 


ss -o state established '( sport = :http or sport = :https )' 


Description: 


Get the list of all clients connected to HTTP (Port 80) or HTTPS (Port 443) 


Command: 


ss -tn src :80 or src :443 


Description: 


List the numerical port numbers 


Command: 


sudo yum install putty 


Description: 
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Install PuTTy on CentOS 


Command: 


sudo watch netstat 


Description: 


Watch TCP and UDP Open Ports in Real-Time 


Command: 


sudo watch ss -tulpn 


Description: 


Watch TCP and UDP Open Ports in Real-Time 


Command: 


timeout 5s ping google.com 
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Description: 


Timeout a ping command after 5 seconds 


Command: 


yum install curl 


Description: 


Install curl on CentOS 


Command: 


Description: 


List all UDP Connections 


Command: 
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Description: 


List all Listening UDP Connections 


Command: 


SS -p 


Description: 


Display the Process IDs related to socket connections 


Command: 


Description: 


Display IPv4 and IPv6 Socket Connections 
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Command: 


Description: 


Display IPv6 connections 


Command: 


ss -at '( dport = :22 or sport = :22 )' 


Description: 


Filter Connections by Port Number 


“The only way to learn a new programming language is by writing 
programs in it." 


—Dennis Ritchie 
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echo {a..z} 


abcdefghijklmnopgqrstuvwxyz 


echo {z..a} 


Zyxwvutsrqponmlkjihgfedcba 


[manju@localhost ~]$ echo {0@@5..10} 


a emnteyeewem 995 006 007 008 809 010 


05 06 87 08 69 16 11 12 


mkdir 20{@9..11}-{01..12} 


echo {12..5} # Create directories to group files by month and year 


12111098765 


[manju@localhost ~]$ echo {12..@5} 


12 11 10 09 08 Q7 86 @5 


[manju@localhost ~]$ echo {x..z}{1..3} 


X1 x2 x3 y1 y2 y3 z1 22 23 


[manju@localhost ~]$ echo {@..10..2} 


@246 8 10 


[manju@localhost ~]$ for i in {a..z..5}; do echo -n $i; done 


afkpuz 
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[manju@localhost ~]$ ls *.txt; echo $_ 
12.txt 12.txt 2.txt abc.txt my.txt phy. txt 


13.txt 24.txt 3.txt marks.txt names.txt mphy.txt 


[manju@localhost ~]$ cut -d, -f2,1 <<<'Albert,Bob,John' 


Albert, Bob 

[manju@localhost ~]$ cut -d, -f2,2 <<<'Albert,Bob,John' 
Bob 

[manju@localhost ~]$ cut -d, -f2,3 <<<'Albert,Bob,John' 


Bob, John 


Coding theory is a branch of mathematics and computer 
science that studies the design, analysis, and application of 
codes for the purpose of error detection, correction, and 
confidentiality in communication, storage, and other 
information processing systems. It involves the study of 
methods for encoding data into codes that are resilient to 
errors and noise that may occur during transmission or 
storage, as well as methods for decoding received codes to 
recover the original data. Coding theory has applications in 
various fields, including telecommunications, computer 
networks, data storage, and cryptography. 


[manju@localhost ~]$ x="W X Y  Z"3; echo "$x" 


[manju@localhost ~]$ x="W X Y  Z"; echo $x 


WX Y Z 


echo $x and echo "$x" yield different results 


Quoting a variable preserves whitespace 


142 


let x=20+7; echo "The value of \"x\" is $x." 


value of "x" is 27. 


x=100; let "x += 1"; echo "x 


x="atb+c"; IFS=+; echo $x 


The "+" sign will be interpreted as a separator 


x="a-b-c"; IFS=-; echo $x 


The "- " sign will be interpreted as a separator 


yeAlylon€"8 UFS=,8 @Eln@ Six 


The "comma" will be interpreted as a separator 


free | grep Mem | awk '{ print $4 }' 


} expr & \* 2 +3 


$ expr 5 \* \( 2 + 3 \) 


readelf -h /bin/bash 


echo -e "\@33[4mAlbert Einstein. \@33[@m" 


Albert Einstein. 


echo -e "\@33[1mAlbert Einstein. \@33[@m" 


Albert Einstein. 


-e '\E[34;47mAlbert Einstein'; tput sgr@ 


Albert Einstein 


-e '\E[33;44m'"Albert Einstein"; tput sgr@ 


Albert Einstein 


-e '\E[1;33;44m'"Albert Einstein"; tput sgr@ 


Albert Einstein 


; y=3; echo $((2*$x + 3*$y)) 


; y=3; echo $((2*x + 3*y)) 


let x=2+3 y=3+2; echo $x $y 


Command: 


SCLIEIE joy IX SCOwS . xe 


Description: 


Show Difference between Two Files (phy.txt and score.txt) 


Command: 


i Sicowy =C 


Description: 


Delete or clear all the entries from bash history 


Command: 


ping -c 5 www.google.com 


Description: 


The ping test will stop after sending 5 packets 
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# count number of lines in each .txt file 


ls *.txt | xargs we -1 


# count number of words in each .txt file 


Is *.txt | xargs we -w 


# count number of characters in each .txt file 


Is *.txt | xargs we -c 


# count lines, words and characters in each .txt file 


Is *.txt | xargs we 


Command: 


igsiloesliags: =o 


Description: 


Displays user accounts 
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Command: 


systemctl list-units --type=service 


Description: 


List all loaded services on your system (whether active; running, exited or failed) 


Command: 


systemctl --type=service 


Description: 


List all loaded services on your system (whether active; running, exited or failed) 


Command: 


systemctl list-units --type=service --state=active 
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Description: 


List all loaded but active services 


Command: 


systemctl --type=service --state=active 


Description: 


List all loaded but active services 


Command: 


systemctl list-units --type=service --state=running 


Description: 


List all running services (i.e., all loaded and actively running services) 


Command: 
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systemctl --type=service --state=running 


Description: 


List all running services (i.e., all loaded and actively running services) 


#scan a single port 


nce -v -w 2 z 192.168.56.1 22 


# scan multiple ports 


nc -Vv -w 2 Z 192.168.56.1 22 80 


# scan range of ports 


nc -v -w 2 Zz 192.168.56.1 20-25 


Command: 


cat /etc/resolv.conf 


Description: 


Find out your DNS Server IP address 
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Command: 


less /etc/resolv 


Description: 


Find out your DNS Server IP address 


Command: 


findmnt --poll --mountpoint /mnt/test 


Description: 


Monitor mount, unmount, remount and move actions on a directory (i.e., on /mnt/test) 


Command: 


uptime -p 


Description: 


Check Linux Server Uptime 
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Command: 


uptime -s 


Description: 


Check Linux Server Starting Time 


Command: 


uptime -h 


Description: 


Display uptime's version information 


Command: 


grep -o -i Justin score.txt | we -l 


Description: 


Count the number of times "Justin" appears in the file (score.txt) 


151 


Command: 


crontab -r 


Description: 


Delete all crontab jobs 


ADD=$(( 1 + 2 )) 
echo $ADD 


MUL=$(( $ADD 
echo $MUL 


SUB=$(( $MUL 
echo $SUB 


DIV=$(( $SUB 
echo $DIV 


MOD=$(( $DIV 
echo $MOD 
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Command: 


expr length "This is myw3schools.com" 


Description: 


Find the length of a string (This is myw3schools.com) 


echo '3+5' | bc 


awk "BEGIN { a ; ; print "(a +b) = ", (a +b) }' 


(a +b) = 8 


Command: 


factor 10 


Description: 


Decompose an integer (10) into prime factors 
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Command: 


Description: 


Display every active process on a Linux system 


Command: 


Description: 


Display User Running Processes 


Command: 


ps -fU manju 


Description: 
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Display a user's processes by user name (manju) 


Command: 


fps =i LOW 


Description: 


Display a user's processes by real user ID (RUID) 


Command: 


oS -U BOOKIE —Ul ioe 


Description: 


Display every process running with root user privileges (real and effective ID) 


echo -e "The following users are logged on the system:\n\n $(who)" 


Aug 15 03:31 (:0) 


Aug 15 03:32 (:0) 
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+%d\-Z%m\ -%Y 


+%m\/%d\/%Y 


-d "-7 days" 


-d "7 days" 


gnome-calculator -s 23500*10% 


10 
23500 x —— = 2350 
100 


shuf -i 1-5 -n 5 


This command produces numbers, in this case 


will generate 5 numbers between 1 and 5. 


shuf -i 1-5 -n 5 | awk '{ sum+=$1;print $1} END {print "Sum";print sum}' 


find ./ -name "*.zip" -type f 


./1.zip 


: Find File with .zip extension 
./--encrypt.zip 


./my.zip 


-type f -mtime @ 
-type f -newermt “date +%F> 
-type f -newermt “date +%F -d yesterday 


-type f -mtime -3 


find -type f -newermt 2021-03-01 


# Find files modified after March 1, 2021 


find -type f -newermt “date +%F -d -3hours> 


# Find files updated in the last 3 hours 


| find -type f -mmin -180 


Shell Scripting 


Tho eet 25) 
then 

echo "True" # Output: 
else 

echo "False" 


fi 


for iinit2345 # Output: 

do Albert 
echo "Albert" Albert 
done Albert 


Albert 
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if test 5 -eq 6 

then 

echo “True” # Output: 
else 

echo "False" 


fi 


yum deplist httpd 


yum reinstall httpd 


[manju@localhost ~]$ echo "i=3;++i" | bc 
4 


[manju@localhost ~]$ echo "i=3;--i" | bc 


[manju@localhost ~]$ echo "i=4;i" | bc 


4 


help -d cd Display the short description about the cd command 


help -s cd 


mkdir -m a=rwx myfiles 


Create the myfiles directory, and set its file mode (-m) so that 


all users (a) may read (r), write (w), and execute (x) it. 


whatis -w make* 


finger -s manju 


locate --regex -i "(\.mp3|\.txt)" 


systemctl -1 -t service | less 


locate "*.txt" -n 20 


locate -c [.txt]* 


ls -1 . | egrep -c '*- 


du -kx | egrep -v "\./.+/" | sort -n 


ls -al --time-style=+%D | grep “date +%D” 


find . -name '*.gz' 


du -hsx * | sort -rh | head -10 


mpstat -P ALL 


mpstat 1 5 


This command will print 5 reports with 1 second time interval 


printf "%s\n" "Albert Einstein" 


Albert Einstein 


Extract the substring 
find . -size 0k 


x=HelloWorld; 


echo ~expr substr $x 6 10° 


ls -F | grep / | we -1 


fdisk -s /dev/sda 


Command: 


sh <(curl https://nixos.org/nix/install) --daemon 


Description: 


Install Nix Package Manager in Linux 


Command: 


locale 


Description: 
View System Locale in Linux 


Command: 


locale -a 


Description: 
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Display a list of all available locales 


cat score.txt 


cat score.txt | tr [:lower:] [:upper:] 


cat score.txt | tr [a-z] [A-Z] >output.txt 
cat output.txt 


cat domainnames.txt 


Remove the 


cat domainnames.txt | tr -d '' spaces in the 


domain names 


cat domainnames.txt 


cat domainnames.txt | tr -s 


echo "My UID is $UID" 


echo "My UID is $UID" 


A space into a": " character 


echo "myw3schools.com =>Linux-Books,Src,Tutorials" | tr 


Command: 


Description: 


Re-execute previously used command 


Command: 


Description: 


Re-execute previously used command 


Command: 


Guile cle -iil < /aice/passivel || Some || Maiecis 


Description: 
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Generate a compact list of all Linux user accounts on the system 


Command: 


ROB, folky cSt G4 iit ILS , exit . Gz 


Description: 


View multiple compressed files (phy.txt.gz and myfiles.txt.gz) 


Command: 


find . -type £ -name 


Description: 


Find all php files in a directory 


mkdir /tmp/DOCUMENTS 


"DOCUMENTS ' 


Command: 
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iFIOCl 5 SWS = joer OVI joie ssc 


Description: 


Find all the files whose permissions are 777 


Command: 


find / -type f ! -perm 777 


Description: 


Find all the files without permission 777 


Command: 


find / -perm /g=s 


Description: 
Find all SGID set files 


Command: 
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find / -perm /u=r 


Description: 


Find all Read-Only files 


Command: 


find / -perm 


Description: 


Find all Executable files 


[manju@localhost ~]$ echo "ALBERT" | awk '{print tolower($@) }' 


albert 


Convert text from upper case to lower case 


Command: 
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i cinema Wola iexic! exec im it {i} \p 


Description: 


Find and remove phy.txt File 


[manju@localhost ~]$ echo "Phone number: 55602369" | tr -cd [:digit:] 


Command: 55602369 
Get the digits from string 


iffiae, , SENOS i —memea “exe” -exee mm —i% {} \p 


Description: 


To find and remove multiple .txt files 


Command: 


iil 5 SESfOoe i —meme Y mjos" exec mm = {} \p 


Description: 
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To find and remove multiple .mp3 files 


Command: 


find /tmp -type d -empty 


Description: 


Find all Empty Directories 


Command: 


ime fie -eyoe & saame Y=" 


Description: 


File all Hidden Files 


echo "Phone number: 55602369" | tr -d [:digit:] 


Phone number: 


Command: 


171 


find / -mtime 50 


Description: 


Find Last 50 Days Modified Files 


Command: 


find / -atime 50 


Description: 


Find Last 50 Days Accessed Files 


Command: 


find / -cmin -60 


Description: 
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Find Changed Files in Last 1 Hour 


Command: 


find / -mmin -60 


Description: 


Find Modified Files in Last 1 Hour 


Command: 


iii, f/f —eilalial 


Description: 
Find Accessed Files in Last 1 Hour 
Command: 
type cat 
Description: 
Command: Identifies whether the "cat" command is a shell built-in command, subroutine, alias, or keyword. 
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find / -size 50M 


Description: 


Find all SOMB files 


Command: 


time / Seyfoe © —size s10O0M -exae mm i {} \p 


Description: 


Find and Delete 1OOMB Files 


Command: 


time / Syyoe = —oeme “mos —Sivze 10M -exee tam {}} \e 


Description: 


Find all .mp3 files with more than 1OMB and delete them 
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(with colorized output) 


Wot W 


ls /usr/include 


ls /usr/local 


ls /usr/bin/d* 


/usr/bin 


ILS slow 


.bash_ history logomic <daSia PxrOrile  <lsasinwe 


all DICT Llel i] LJ file.md fool.~txt 


pa 


allfiles.txt echo ilel LJ ie first.bash 


bu. tsk file ilel. LJ FES sexe 


[manju@localhost ~]$ touch hello.cpp; touch hello.f99 
[manju@localhost ~]$ 1s *.?[9p]? 


hello.cpp hello.£99 


ls /usr 


# List the /usr directory 


ls ~ /usr 


# List the user's home directory and the /usr directory 


[manju@localhost ~]$ echo f* Display any file beginning with 


file filel filel23.txt filel.txt file2 file23.txt file2.txt file34.txt file3.txt 


file.md first.bash first.txt fool.txt 


Display any file beginning with followed by 


[manju@localhost ~]$ echo f*. any characters and ending with ".txt" 


filel23.txt filel.txt file23.txt file2.txt file34.txt file3.txt first.txt fool.txt 


pay 


sudo vim myfiles.txt 


# Open a file "myfiles.txt" using Vim editor 


[manju@localhost ~]$ for ((i=0;i<8;it++)); do echo $((i)); done 


Command: 


cat /proc/sys/fs/file-max 


Description: 


Find Linux Open File Limit 


Command: 


Description: 


Check Hard Limit in Linux 


Command: 


ulimit -Sn 


Description: 


Check Soft Limits in Linux 
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Command: 


timedatectl status 


Description: 


Display the current time and date on your system 


Command: 


timedatectl list-timezones 


Description: 


View all available timezones 


Command: 


timedatectl list-timezones -o "Asia/B.*" 


timedatectl list-timezones =© Winwimope/ Ih, *" 


timedatectl list-timezones -o "America/N.*" 
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Description: 


Find the local timezone according to your location 


Command: 


timedatectl set-timezone "Asia/Kolkata" 


Description: 


Set your local timezone in Linux 


Command: 


swapon --summary 


Description: 


View a summary of swap space usage by device 


Command: 
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cat /proc/swaps 


Description: 


Check swap usage information 


# start recording of Linux terminal 


SCrUpE Iiisicory IO. exc 


Script started, file is history_log.txt 


Script done, file is history_log.txt 


Command: 


Description: 


180 


List files and their allocated sizes in blocks 


Command: 


less /proc/sys/dev/cdrom/info 


Description: 


Display information about CD-ROM 


while true; do date >> date.txt ; sleep 5 ; done & 


cat date.txt 


Mon Aug 16 03:05:36 PDT 2021 
Mon Aug 16 03:05:41 PDT 2021 
Mon Aug 16 03:05:46 PDT 2021 
Mon Aug 16 03:05:51 PDT 2021 


“Don't write better error messages, write code that doesn't need them." 


— Jason C. McDonald 
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echo hello > 1.txt 
echo world > 2.txt 
echo program > 3.txt 


cat 1.txt 


cat 3.txt 
program 
cat 1.txt 2.txt 3.txt 
hello 
world 
program 
cat 1.txt 2.txt 3.txt >all 
cat all 
hello 
world 


program 


strings /usr/bin/passwd 


# Display the readable character strings from the /usr/bin/passwd 


ls -lrS /etc 


cat /etc/passwd >> myfiles.txt 


# Create a file named 


that contains the contents of 


ls fetc/*.conf 


pes 


/etc/asound.conf 


< 


/etc/autofs.conf 


/etc/autofs ldap auth.conf 
/etc/britty.conf 
/etc/cgconfig.conf 
/etc/cgrules.conf 
/etc/cgsnapshot_blacklist.conf 


/etc/chrony.conf 


/etc/dleyna-server-service.conf 


/etc/dnsmasq.conf 


pa 


/etc/dracut.cont 


ox 


/etc/e2fsck.conf 


/etc/fprintd.conf 


/etc/fuse.conf 


/etc/GeoIP.conf 


/etc/host.conf 
/etc/idmapd. conf 


/etc/ipsec.conf 


/etc/kdump.conf 
/etc/krb5.conf 
/etc/ksmtuned.co 
/etc/ld.so.conf 
/etc/libaudit.co 


ibuser.con 


nf 


nf 


f 


/etc/] 
/etc/locale.conf 


/etc/logrotate.c 


- 


/etc/man_db.cont 


e 


/etc/mke2fs.conf 


e' 


/etc/mtools.conf 


/etc/nfsmount.co 
/etc/nsswitch.co 


/etc/ntp.conf 


/etc/numad.conf 


/etc/oddjobd.con 


/etc/pbm2ppa.conf 


/etc/pnm2ppa.con 


onf 


poy 


ni 


< 


nt 


Po 


po 


followed by the contents of 


/etc/radvd.conf 


/etc/request-key.conf 


< 


/etc/resolv.conf 


£ 


/etc/rsyncd.conf 


/etc/rsyslog.conf 
/etc/sestatus.conf 
/etc/sos.conf 
/etc/sudo.conf 


/etc/sudo-ldap.conf 


/etc/sysctl.conf 
/etc/tcsd.conf 
/etc/updatedb.conf 
/etc/usb modeswitch.conf 
/etc/vconsole.conf 
/etc/wvdial.conf 


/etc/yum.conf 


Display configuration files located in /etc 


ls /dev/sd* 


/dev/sda /dev/sdal 


/dev/sda2 


/dev/sda3 


Display SATA device files 


echo \SUSER 


# SUSER 


echo -e "24+2\t=4" ; echo -e "124+12\t=24" 


echo Hello && echo World 
12412 =24 


echo Hello ; echo World 


echo Hello || echo Hi =; echo World 


Hello 


World 


rm myfiles.txt && echo It worked! || echo It failed! 

It worked! 

rm files.txt && echo It worked! || echo It failed! 

rm: cannot remove ‘files.txt’: No such file or directory 


It failed! 


Execute the pwd command twice 
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a=S (pwd) 


SClaq WCUierSine Yrowleiling; Climecinory 16 8 Sav 


/home/manju 


Command: 


echo *.jpeg 


Description: 


Print all .jpeg files 


Command: 


echo 'linux' 


Description: 


Break down a word (linux) into individual 
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Command: 


find . -user 


Description: 


Output the files with respect of the user (root) owned files in the current directory 


Command: 


strace pwd 


Description: 


Trace a command (pwd) execution 
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Command: 


coo =U immeiaz iw 


Description: 


Display specific User (manju) process details 


3 characteristics of big data: 


— How much data is there? 
— How diverse is different types of data? 


— At what speed is new data generated? 


[manju@localhost ~]$ netstat -plunt 
# print all listening ports a 


[manju@localhost ~]$ netstat -plunt | grep 8080 
# check if server is listening on port 8080 or een 


[manju@localhost ~]$ netstat -s 
# list statistics of all ports | 
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cat myfiles.txt 


Hello World 


cat myfiles.txt 


find . =name "*.txt" 


# Find files that end in .txt in the current directory and all subdirectories 


finds (eter > <1? 3bRt 


find . -newer filel.txt 


date +'SA $d-%m-SY' 


Tuesday 19-04-2022 


date -d '2022-04-01 + 2000000000 seconds' 


Thu Aug 16 03:33:20 PDT 2085 


find /etc -type £ -name '*.txt' | we -l 


# Print the number of .txt files in /etc and all its subdirectories 


[manju@localhost ~]$ cat myfiles.txt 

Hello World 

[manju@localhost ~]$ grep -E 'o*' myfiles.txt 
Hello World 

[manju@localhost ~]$ grep -E 'ot' myfiles.txt 


Hello World 


echo Albert Einstein | sed 's/Albert/&&/' 


AlbertAlbert Einstein 


echo Albert Einstein | sed 's/Einstein/&&/' 


Albert EinsteinEinstein 


[manju@localhost ~]$ echo Albert | sed 's_\(Alb\) \lert_' 


Albertert 


[manju@localhost ~]$ echo Albert | sed 's_ \(Alb\) \lert \1_' 


Albert Albert 


echo -e 'Albert\tis\tScientist' 


echo -e 'Albert\tis\tScientist' | sed 's_ \s__g' 


[manju@localhost ~]$ cat myfiles.txt 


Hello World 


[manju@localhost ~]$ cat myfiles.txt | sed 's/11\?/A/' 


HeAo World 
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cat myfiles.txt 


Hello World 


cat myfiles.txt | sed 's/1\{2\}/A/' 


HeAo World 


echo Albert ‘echo -n Einstein 


Albert Einstein 


test 50 -gt 15 ; echo S$? 


True: 50 is greater than 15 


test 5 -gt 15 ; echo $? 


False: 5 is not greater than 15 


test 5 -lt 15 ; echo $? 


True: 5 is lesser than 15 


test 50 -gt 15 && echo true || echo false 


test 5 -gt 15 && echo true || echo false 


[ 50 -gt 15 ] && echo true || echo false 


[ 5 -gt 15 ] && echo true || echo false 


[manju@localhost ~]$ [ 100 -gt 10 -a 100 -1t 150 ] && echo true || echo false 


true 


[manju@localhost ~]$ [ 100 -gt 10 -a 100 -1t 15 ] && echo true || echo false 


false 


a2 we —ae eve le — 550, wechomoe 


[manju@localhost ~]$ date 


Tue Apr 19 02:55:39 PDT 2022 


[manju@localhost ~]$ date --date="1 week ago" 


Tue Apr 12 02:55:05 PDT 2022 
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Command: 


WloehINS Serie 


Description: 


Find Out Linux Kernel Version 


Command: 


Description: 


Print linux system information 


Command: 


cat /proc/version 


Description: 


Display some of your system information including the Linux kernel version 
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Command: 


cat /etc/centos-release 


Description: 


Find Out Linux Distribution Name and Release Version 


Command: 


Description: 


Displays the PIDs of processes currently accessing your current working directory 


Command: 
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fuser “vy =n oloaslniee 


Description: 


Determine which processes are accessing your ~.bashrc file 


Command: 


sudo fuser --list-signals 


Description: 


Displays all the possible signals that can be used with the fuser tool 


Command: 


sudo fuser -k -HUP /boot 


Description: 


Sends the HUP signal to all processes that have your /boot directory open 
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Command: 


Description: 


List all the files with the file permissions, the number of links to that file, the owner of the file, the group of the 


file, the file size in bytes, the file's last modified datetime and the file name 


Command: 


# Everyone can now read the file 
echo "shutdown -h now" | at -m 


chmod a+r myfiles.txt 


Description: # Everyone can now read and write the file 


chmod a+rw myfiles.txt 


mat 23: 
Shutdown the system at 23:55 today # Others (not the owner, not in the same group of the 
file) cannot read, write or execute the file 


Command: chmod o-rwx myfiles.txt 


echo “uocacecio” | at =m 25.55 


Description: Creates and updates the database of file 


names used by locate 


Run updatedb at 23:55 today 
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Command: 


echo S$(ls -al) 


Description: 


Execute command "ls -al" and print the result to the standard output 


Command: 


top -b -o +%MEM | head 


Description: 


Display the top 15 processes sorted by memory use in descending order 


Command: 


ODN bE sOns MEM a | heads ne 2a sccm we xe 


Description: 


Redirect the output to a file (report.txt) for later inspection 
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Command: 


ps -eo pid,ppid, cmd, mem, cpu --sort=-%mem | head 


Description: 


Check Top Processes sorted by RAM or CPU Usage in Linux 


Command: 


f \( -name "*.sh" -o -name "*.txt" \) 


Description: 


Find all files in the current directory with .sh and .txt file extensions 


Command: 


"x sh" -o -name "*. txt" -o -name "*.ce" \) 


Description: 


Find all files in the current directory with .sh, .c and .txt file extensions 
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Description: 


Find files edited more than 3 days ago. 


Command: 


find . -type f -mtime +3 


Description: 


Find files edited in the last 24 hours. 


Command: 


find . -type f -mtime -1 


Description: 


Find files that have more than 100 characters (bytes) in them. 


Command: 


find . -type f -size +100c 
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Description: 


Find files bigger than 100 KB but smaller than 1 MB. 


Command: 


find . -type f -size +10@k -size -1M 


Description: 


Deletes all the files edited in the last 24 hours. 


Command: 


find . -type f -mtime -1 -delete 


Description: 


List all files including hidden files. 


Command: 
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ls -a 


Description: 


List Files and Directories with "/" Character at the End. 


Command: 


ls -F 


Description: 


List Files in Reverse Order. 


Command: 


ls -r 


Description: 


Sort Files by File Size. 
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Command: 


ls -1S 


Description: 


List Files with an inode number. 


Command: 


ls -i 


Description: 


Check the version of the ls command. 


Command: 


ls --version 


Description: 


List files under directory /tmp. 
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Command: 


1s -1 /tmp 


Description: 


Display UID and GID of files and directories. 


Command: 


ls -n 


Description: 


Find all 30 MB files. 


Command: 


find / -size 3M 


202 


Description: 


Find files with sizes between 100 - 200MB. 


Command: 


find / -size +100M -size -200M 


Description: 


List directories larger than 20 KB. 


Command: 


find / -type d -size +20k 


Description: 


Find empty files and directories. 


Command: 


find ./ -type f -size @ 
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Description: 


List files modified within the last 17 hours. 


Command: 


find . -mtime -17 -type f 


Description: 


*** List directories modified within the last 10 days.*** 


Command: 


find . -mtime -10 -type d 


Description: 


List all files modified between 6 and 15 days ago in the home directory. 


Command: 
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find /home -type f -mtime +6 -mtime -15 


Description: 


Display files with permission 777. 


Command: 


find -perm 777 


Description: 


List files owned by a user (manju). 


Command: 


find /home -user manju 


Description: 


Find all text files owned by user "manju". 
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Command: 


find /home -user manju -iname "*.txt" 


Description: 


Find and list files and directories together with their permissions. 


Command: 


find -name "*.conf" | 1s -1 


Description: 


List directories only. 


Command: 


1s -d */ 


Description: 


List multiple files on a single line. 
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Command: 


ls --format=comma 


Description: 


View the process of a specific user "manju". 


Command: 


ps -u manju 


Description: 


Execute a previous command starting with a specific letter "c". 


Command: 


Ne 
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Description: 


Display BIOS information (You need elevated permissions to run this). 


Command: 


dmidecode -t @ 


Description: 


Display CPU information (You need elevated permissions to run this). 


Command: 


dmidecode -t 4 


Description: 


View all the system logs. 


Command: 


gnome-system-log 
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Description: 


Identify SSH Client Version. 


Command: 


ssh -V 


Description: 


Display total connect time of users. 


Command: 


ac -d 


Description: 


Display connect time for all the users. 


Command: 
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ac -p 


Description: 


Diaplay connect time report for a specific user "manju". 


Command: 


ac -d manju 


Description: 


Display the modules compiled inside Apache. 


Command: 


httpd -1 


Description: 


*** View Processes Owned by Current User.*** 


210 


Command: 


ps U $USER 


Description: 


Display the information about the filesystem Type. 


Command: 


df -Tha 


Description: 


Display Active Connections with Process ID and Program Name. 


Command: 


netstat -tap 


Description: 


Display RAW network statistics. 
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Command: 


Linux User Mode 


Gonunand Line Interace Graphical user interface 


Load Linux into memory and start the OS 


Logical Volume Manager (LVM) 


The maximum length for a filename under 


Linux is 255 bytes. 


Manage hard drives and other 


storage devices on linux 
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PS1="Pleas nter a command: " 


Please enter a command: 


Please enter a command: 


jos! =aiob< || Giesja ‘Maicicjeyel” 


Please enter a command: 


/var/spool holds spooled files such as those 


generated for printing jobs and network transfers 
ls /var/spool 


abrt abrt-upload anacron at cron cups lpd mail plymouth postfix 


ls /usr/share/man /usr/share/man holds the online Man files 


manlx man3p mand5 man7 man9 pl EO: “EE zh_TW 


man2 man3x man5x man/7x man9x uk 


man2x man4 man6 mans a zh 


man3 man4x man6x man8x overrides 


[manju@localhost ~]$ ls /etc/gdm 


custom. conf 


ls /etc/gconf 


Init 


PostLogin 


PostSession 


# List the GConf configuration files 


ls /usr/share/gnome 


# List the files used by GNOME 


[manju@localhost ~]$ ls /etc/sysconfig List the files 


atd 

authconfig 
autofs 

cbhq 

cgred 

console 
cpupower 

crond 
ebtables-config 


fcoe 


ls f/fetc/re.d 


firewalld 


grub 


Thawte 


ip6tables-config 


iptables-config 


irgbalance 


kdump 


kernel 


ksm 


libvirtd 


libvirt-guests 


man-db 


modules 


netconsole 


network 


network-scripts 


nfs 


ntpd 


ntpdate 


pluto 


PreSession 


applications 


qemu-ga 


radvd 


raid-check 


rdisc 


readonly-root 


rpcbind 


rpc-rquotad 


rsyncd 


rsyslog 


run-parts 


# List the system startup and shutdown files 


[manju@localhost ~]$ ls /etc/init.d 


functions 


netconsole 


network R 


holds network scripts to start up 


network connections 


List the contents of GDM configuration directory 


Xsession 


samba 


saslauthd 


selinux 


smartmontools 


sshd 


sysstat 


sysstat.ioconf 


virtlockd 


virtlogd 


wpa_supplicant 


Important features of Linux Operating System 


e Free and Open Source 


e Portable and More secure 


e Robust and Adaptable 


The core interface between a computer's 


hardware and its processes 


A space on a hard disk that is used when the amount of 
Swap space 


physical memory (RAM) is full 
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cat /etc/hosts /etc/hosts contains hostnames with their ip address 


localhost.localdomain localhost4 localhost4.localdomain4 


localhost.localdomain localhost6 localhost6.localdomain6 


chmod go-r myfiles.txt 


# Remove group and others read privileges 


a=xr myfiles.txt 


ps -L 3315 


(with process ID 3315) 


ps aux --sort pmem 


awk '/Hello/' myfiles.txt 


"Hello" myfiles.txt 


awk -F: '{ print $1 }' /etc/passwd | sort 


END { print NR }' myfiles.txt 


myfiles.txt 


BEGIN { for (i pa 7 dat) prant amt (OL * sand())  }' 


Prints seven random numbers from zero to 100 


Is sie “siecc || eile ' if x t= SS | pf IND {joredime “teocell lovieasa” x 1! 


Random-access memory Virtual memory 


The internal memory of the CPU for storing | A storage area that holds the files on your hard drive 


data, program and program result. for retrieval when a computer runs out of RAM 


Process States in Linux: 


e Ready: a new process is created and is ready to run. 

e Running: The process is being executed. 

e Wait: The process is waiting for input from the user. 

e Completed: The process has completed the execution. 


e Zombie: The process is terminated but information regarding the process still exists 


and is available in the process table. 


Cron Anacron 


A service that enables us to run scheduled jobs | A service that only enables us to run scheduled jobs 


in Linux/Unix systems every minute. in Linux/Unix systems on daily basis. 


Command: 


cat /etc/crontab 


Description: 


View system defined cron jobs 


Command: 


netstat --listen 
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Description: 


Check which ports are in listening in Linux Server 


Network Interface Card teaming is the process of combining 


multiple network cards together for performance, load balancing 


and to increase uptime. 


Default Port 


DNS 
SMTP 
FTP 


20 (Data transfer), 21 (Connection established) 


DHCP 


squid 


67/UDP (dhep server), 68/UDP (dhep client) 


3128 


Hard Link 
A mirror copy of the original file 


Contains the original content 


of the file 


Soft Link 


| 


A symbolic link to the original file 


Does not contain the actual 
content but contains the location 


of the original file 
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mechiie mickey i,§2,3,4, 5} 


/1ib64 


/var/log 


1 myfiles.txt 


-rw-r--r--. 1 manju nath 12 Apr 19 20:22 myfiles.txt | 


Display the permissions for the file “myfiles.txt" 


mtim +1 -mtim 


-name "s*" —-ls 


Mpa 


-size +3M 


cat myfile.txt 


sy ieaLile (il, 2 |, 


filel file2 


cat myfile.txt | sort 


NUMLOGINS=S$ (who | grep SUSER | we -1) 
echo You have $NUMLOGINS login sessions 


You have 2 login sessions 


Command: 


chmod go-rwx myfiles.txt 


Description: 


Remove read write and execute permissions on the file "myfiles.txt" for the group and others 


Command: 


chmod atrw myfiles.txt 


Description: 


Give read and write permissions on the file "myfiles.txt" to all 


Command: 


Description: 


Repeats the third most recent command 


echo SOSTYPE 


ue 7 — 
eg ee ob The current operating system you are using 


D2 


Command: 


df -i /dev/sdal 


Description: 


Check Inodes on File system 


Command: 


ls -il myfiles.txt 


Description: 


Find Inode number of File (myfiles.txt) 


Command: 


getfacl myfiles.txt 


Description: 


Check ACL (Access control list) configured on a file (myfiles.txt) 


SSH (Secure Shell or Secure Socket Shell) is a network protocol that gives users and 


system administrators a secure way to access a computer over an unsecured network. 
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3 standard streams in Linux: 


Text terminal 


Standard input 
(stdin) 


Standard output 
(stdout) 


Standard error 
(stderr) 


Command: 


du -sh /var/log/* 


Description: 


Check information of disk usage of files and directories on a machine. 


Command: 


Idd /bin/cp 
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Description: 


Display dependencies of the "cp" command. 


Command: 


Idd -v /bin/cp 


Description: 


Display dependencies of the "cp" command with details. 


Command: 


Idd -u /bin/cp 


Description: 


Display unused direct dependencies of the "cp" command. 
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date; cal 


Thu Apr 21 19:44:12 PDT 2022 


April 2022 


Su Mo Tu We Th Fr Sa 
date command is executed 


followed by a cal command 


Not equal to 


date && cal 


Thu Apr 21 19:44:21 PDT 2022 


April 2022 


Su Mo Tu We Th Fr Sa cal command is executed 
only if the date command is 


successfully executed 


1s *, ico] 


imSLloO,e€ Ingilie,@ wali, 


[manju@localhost ~]$ 


hello.c main.c vim.c 


[manju@localhost 


true 


[manju@localhost 


true 


[manju@localhost 


true 


[manju@localhost 


true 


[manju@localhost 


true 


[manju@localhost 


false 


[manju@localhost 


false 


[manju@localhost 


true 
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30 


320 


-eq 30 && echo true 


-ne 30 && echo true 


-ne 30 && echo true 


echo false 


echo false 


echo false 


Command: 


cat /proc/net/dev 


Description: 


Display network adapters and statistics 


Command: 
cat /proc/mounts 
Description: 


Display the mounted file system 


Command: 


telinit @ 
Description: 


Shutdown the system 


cd /home 


# Takes you to the home directory 


(ol a5 


# Takes you one folder back 


ls * [0-9] * Display the files and folders that contain numbers 0 to 9 
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iconv -l 


# Display the lists of known ciphers 


ls -1Sr | more 


# Display the size of the files and directories ordered by size 


du -sk * | sort -rn 


# Display the size of the files and directories ordered by size 


Command: 


Description: 


Display permissions 


Command: 


yum list 


Description: 


List all packages installed on the system 


Command: 
yum clean packages 


Description: 
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Command: 


yum clean headers 


Description: 


Clean package headers 


Command: 
yum clean all 
Description: 


Clean all cached information 


Command: 
yum clean metadata 
Description: 


Clean Metadata 


ip link show 


# Display the link status of all interfaces 


ps -eafw 


# Display Linux tasks 


lsof -p $$ 


# Display a list of files opened by processes 
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Command: 


find /var -atime -90 


Description: 


Find files in the /var directory that have not been accessed in the last 90 days 


Command: 


find / -name core -exec rm {} \; 


Description: 


Search for core files in the entire directory tree and delete them as found without 


prompting for confirmation 


Command: 


who -r 


Description: 


Check current run level of a Linux server 
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Bash script: 


for i in *linux*; do rm $i; done 


Description: 


Delete all the files in the current directory that contains the word "linux" 


Command: 


awk "{print}' myfiles.txt 


Description: 


Display the content of file (myfiles.txt) 


sleep 5s 


Sleep commands used to introduce 


wait time in scripts 


sleep 5h 


sleep 5d 
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Command: 


In myfiles.txt hardF1 


Description: 
Create hard-link to myfiles.txt 
Command: 
cat hardF1 
Description: 
Check content of the hard link - hardF1 
Command: 


In myfiles.txt softF1 


Description: 


Create Soft-link to myfiles.txt 


Command: 


cat softFi 


Description: 


Check content of the soft link - softF1 
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Foreground processes 


Background processes 


Require a user to start them or to interact 


with them. 


Run independently of a user. 


Command: 


ps -p 13 


Description: 


Display information about the process with process ID — 13 


Command: 


ulimit -f 100 


Description: 


Set the file size limit to 51,200 bytes 


Command: 


lsmod 


Description: 
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Find out what kernel modules are currently loaded 


Absolute path Relative path 


The path of a file or directory from the | The path of a file or directory from the 


root directory. present working directory. 


Command: 


sudo yum install php 


Description: 


Install php version 7.2 


Command: 


php -r ‘echo "Hello World\r\n"; ' 


Description: 


Run a PHP statement from the command line without creating a file 


Command: 


php -a 


Description: 


Start a PHP interactive shell 
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Command: 
du -h-d 1 / 
Description: 


Display disk usage of all top-level directories 


Command: 
yum install man 


Description: 


Install man package in Centos 


Command: 
man -f ls 
Description: 


Display man Pages and Print Short Description of the ls command 


man -w 1s 


cat /etc/redhat-release 


# Display Linux distribution name and version 


ls ~ 


# Display the contents of the home directory 


WS sof 


# Display the contents of the parent directory 


Command: 


ps -U root -u root 


Description: 


Display all process running under the root user account 


Command: 


Description: 


Display current month calendar 


Command: 


Description: 


Print the calendar in day numbers 


237 


Command: 


Description: 


Used to switch from one account to another 


Command: 
nmcli connection show 


Description: 


Display what are the network connection connected in our system 


Command: 
ps aux | grep 'telnet' 
Description: 


Searches for the id of the process ‘telnet’ 


ps -x 


# View all processes owned by you 


ps -eo pid,ppid,cmd,%mem,%cpu --sort=-%mem 


# Display the processes using highest memory 


sudo yum list --installed | more 


# Lists installed packages on CentOS 


Command: 


sudo rpm -qga 


sudo rpm -qga | more 


Get a list of all installed packages with rpm command 


Description: 


Command: 
sudo rpm -q nginx 
Description: 


Check whether nginx package installed or not 
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Command: 
sudo rpm -q bash 
Description: 


Check whether bash package installed or not 


Command: 
sudo yum history 
Description: 


List all installed packages with yum on CentOS history command 


sudo yum history info 2 


Description: 


Examine history entries in detail using transaction ID [2}| 


Command: 
file /etc/passwd 
Description: 


Displays the file type of a given file 


[root@localhost manju]# file /etc/passwd 


/etc/passwd: ASCII text 
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Command: 


we /etc/passwd 


46 91 2373 /etc/passwd 


—__.——~’ 


The /etc/passwd file has 46 lines, 91 words and 2373 letters present in it 


grep root: /etc/passwd 
Description: 


Display all lines from containing the string "root" 


-n root /etc/passwd 


Description: 


Display all lines from containing the string "root" with line numbers 


Command: 
grep -c false /etc/passwd 
Description: 


Display the number of accounts that have /bin/false as their shell 
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Command: 
grep “root: /etc/passwd 


Description: 


Display all lines from /etc/passwd starting with the string "root" followed by colon 


Command: 
last | head 
Description: 


Displays information about the users who logged in and out of the system 


(Display the top 10 lines only) 


du /etc/passwd 


/etc/passwd 


killall proc 


wget https://repo.mysql.com/mysql80-community-release-e18-1.noarch.rpm 


sudo yum localinstall mysql8@-community-release-el8-1.noarch.rpm 


yum localinstall https://repo.mysql.com/mysql8@-community-release-el7-1.noarch.rpm 


--version 


-O http://website.com/myfiles.tar.gz 


myfiles.tar.gz http: //website.com/myfiles.tar.gz 


myfiles.tar.gz 


-o files.tar.gz http://website.com/myfiles.tar.gz 


myfiles.tar.gz http: //website.com/myfiles.tar.gz 


files.tar.gz 


echo 'https://repo.mysql.com/mysql80-community-releas 18-l.noarch.rpm' > urls.txt 


xargs =n 1 curl -<O < urls:.:txt 


urls.txt 


exit 110 


Command: 


echo -e "\thello\nworld" 


history | grep cd | head -12 
Searches history of first 12 commands which have cd word match 


e Difficulty to use 


Disadvantages of Open Source Operating System: 


e Compatibility Issues 


Command: 


rpm -qa | grep ftp 


Description: 


Check all installed packages of ftp 


Command: 


find /home -mtime +120 


Description: 


Find files in the /home directory which were modified more than 120 days ago 
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Samba enables Linux / UNIX machines to communicate with 


Windows machines in a network. 


e The /etc directory contains configuration files in Linux. 
e The Network File System (NFS) is a mechanism for storing files on a network. 


e ''init'' is the first process in linux which is started by the kernel and its process id is 1. 


egrep "Hello|Einstein" file.txt 


Returns line with Hello or Einstein in the 


date "+%s" 


Prints the date in seconds 


cat file.txt | unig 


Display duplicate record only once 
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Command: 


Takes you three folders back 


Command: 
ps -ef | grep xlogo 
Description: 


List all the processes on the system containing the string 'xlogo' 


echo -n "abc";echo "def" 


echo "abc";echo "def" 


ls -ltr /etc —_—____-_» | List the files in in order of last modification 
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Command: 


ls -Rlh /var | grep [@-9]M 
Description: 


List the files in larger than 1 megabyte but less than 1 gigabyte 


Command: 


Description: 


List files by size 


cat /etc/passwd /etc/group 


# Display the contents of multiple files (/etc/passwd and /etc/group) 


find /tmp -name *.txt -exec rm -f {} \; 


# Searches for all files in the /tmp directory named *.txt and deletes them 


echo "use" "of" "Linux" 


use of Linux 
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watch -n 5 tail -n 3 /etc/passwd 


/etc/passwd 


watch -n 1 ‘ls -1 | we -1' 


watch -t -n 1 date 


find / -name "*.txt" 


find . -name "*file*" 


find /home -name "*file*" 


/home 


grep -nre "hello computer" ./* 


"hello computer" 


In Linux 


(echo In Linux; exit @) && echo OK || echo exit ar 


In Linux 


(echo In Linux; exit 4) && echo OK || echo exit 


exit 


Command: 


Display free memory size in MB 


Command: 
gnome-system-monitor 
Description: 


Displays what programs are running and how much processor time, memory and disk space are being used 


Tsblk -m 


a eS 


Display device permissions and ownership 


Display SCSI ( ) devices 


lsblk -n —_______» List devices without the header 
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Command: 


Description: 


Check the file and folder permissions 


Command: 


ls ./Documents 


Description: 


Display the list of files that reside in the Documents folder 


ls -R 


# List out all the contents of subdirectories 


compgen -c 


# Displays the list of all commands which we can use in the command-line interface 


-L — Prints a symbolic path 


-P — Prints the actual full path 


hostnamectl 


# Display system information including operating system, kernel and release version 
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Command: 


find . -type f 


Find files 


Command: 
find . -type d 
Description: 


Find directories 


Li 
* 


find . -iname 


Find files by case-insensitive extension (ex: .jpg, .JPG, .jpG) 


find . -type f -perm 777 


Find files by octal permission 


cd logs; ls -1t | head; du -sh ; df -h 


Concatenating all of the above tasks ina 


wou 


single line using the ";" operator 
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{ echo "Albert Einstein"; pwd; uptime; date; } 


Albert Einstein 


/home/manju 


00:26:53 up 28 min, 2 users, load average: 0.00, 0.01, 0.05 


Tue Mar 29 00:26:53 PDT 2022 


cal; { date; uptime; }; pwd 


March 2022 


Tue Mar 29 00:52:38 PDT 2022 


/home/manju 


shutdown -r 


shutdown +0 


shutdown -r +5 


Command: 


kill 12838 


Terminate the process with process ID 12838 


Command: | 


Ss -<-f Stace established 
Force the file system check during 


Description: reboot 


List all the established ports 


ss -t -r state listening 


List all sockets in listening state 


mtr google.com 


Diagnose Network Issues 


sudo tcpdump --list-interfaces 


List all network interfaces 
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1s -al --time-style=+%D | grep “date +%D~ 


List today's files only 


mpstat -P @ 


chmod 777 myfiles.txt 


(read, write and execute) 


chmod 766 myfiles.txt 


chmod -x myfiles.txt 


myfiles.txt 


history 30 


find ~ -empty 


gzip -l *.gz 


Command: 


ps -efH | more 


View current running processes in a tree structure 


Command: 


Description: 


Display what type of file system 


mkdir ~/temp 


a ES 


Creates a directory called temp under home directory 


ls *py 


# List all Python files 


chsh -l 


# Display the list of all shells 


ipcs -a 


# Display details about message queue, semaphore and shared memory 
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Lists only message queues for which the current process has read access 


quotastats 


rpcinfo 


Remote Procedure Call 


slabtop 


cat /proc/devices 


# Display the device drivers configured for the currently running kernel 


cat /proc/dma 


Display the DMA channels currently used 


cat /proc/filesystems 


Display the file systems configured into the kernel 


cat /proc/kmsg 


# Display the messages generated by the kernel 


cat /proc/loadavg 


Display the system load average 


ls /proc/net 


# List the network protocols 


Ils /etc/udev 


cat /proc/stat 


# Display the system operating statistics 


cat /proc/uptime 


# Display the time the system has been up 


Command: 


poweroff -i -f 


Shutdown the system 


[2 = 2]; echo $? 


[2 = 6]; echo $? 


type echo 


find /usr -print 


# Find and print all files under "/usr" aya Ponett diet araicts 


systemctl list-units --type=target 


# List all target unit configuration Sy SPeMC EL 2a St aE Penaene les cone 


systemctl list-units --type=service 


# List all service unit configuration SyOFemcth POWerOTr 


systemctl list-sockets 


# List all socket units in memory 


systemctl reboot 


netstat -1n --tc 
systemctl suspend P 


# Find listening TCP ports (numeric) 


systemctl hibernate 


loginctl user-status 


loginctl session-status 


ip route show 


Address Resolution Protocol 


netstat -l --inet 


Command: 


Lists the user's pending jobs 


lsof | grep deleted 


# Print all deleted files which are claiming disk space 


echo $$ 


# Display the Process ID of the current process 


echo $! 


# Display the Process ID of most recently started background job 


date --date="yesterday" 


sudo parted -1l 


# Lists out the partition details 


date --date="10 days ago' 
df -h | grep */dev 


# Filter out real hard disk partitions/file systems 


sudo sfdisk -1l -uM 
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sudo blkid 


# Displays information about available block devices 


export NAME="Albert Einstein" 


iS / > anto.uXxt Albert Einstein 
echo $NAME 


cat info.txt 
bin 
TZ=US/Pacific date 


# Display the current date/time in US/Pacific time zone 


ls -1 /etc/shadow 


sudo journalctl --since yesterday 


# Display all the logs since yesterday 


sudo journalctl --since "2019-12-18 13:00:00" 


# Display all the logs since 2019-12-10 13:00:00 


journalctl -disk-usage 


# Display the total size of the journal logs 
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Command: 


Prints out directories and files separated by a comma 


ls -Q 


# Add quotation marks to all directories and files 


ss -f unix echo *.desktop 


# List Unix Sockets .desktop files 


SS --fraW 


# List Raw Sockets 


tracepath www.google.com 


www.google.com 


echo -e "123\r456" co . 


echo $'I\'m a Linux Learner.' 


> I'm a Linux Learner. 


echo $USER 


echo -e "\@33[@;32mGREEN" 


echo -e "\@33[@;31mRED" 


echo -e ‘Hello, \vWorld!' 


echo "This is the list of directories and files on this system 


: $(1s)" 


echo *s 


# Print all files and folders that end by letter "s" 


echo [[:upper: ]]* 


# Print all files and folders that start by upper case character 


echo $((2 + 3)) 


=D 


echo $(($((2**2)) * 3)) 


= Al 


echo Four divided by two equals $((4/2)) 


> Four divided by two equals 2 


echo Capital-{A,B,C}-Letter 


> Capital-A-Letter Capital-B-Letter Capital-C-Letter 


echo {1..5} 


= dl 7s) ul 


echo {A..Z} 


SINECDERP Gh EIKLMNOPRPOK Saw WW ky z@ 


echo x{P{1,2},Q{3,4}}y 


> xPly xP2y xQ3y xQ4y 


echo The total price is $500.00 


echo -e "\aMy Laptop shut \"down\". 


echo "$USER $((3*2)) $(cal)" >My Laptop shut "down". 
manju 6 March 2022 echo -e "C:\\WIK2N\\LINUX_OS.EXE" 
Su Mo Tu We Th Fr Sa > C:\WIK2N\LINUX_OS.EXE 

12" 394" 5 
S 7 & & al@) alal a2 
als} aah alsy ale) aly/ alts als, 
2@ 21 22 23 24 25 26 
DT ss 2S) BG) Bil 

March 2022 Su Mo Tu We Th Fr Sa 1234567 8 9 10 11 12 13 14 15 


echo $(cal) 
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 


echo "$(cal)" March 2022 


Su Mo Tu We Th 
= 2 3 

6 7 8 9 10 

13 14 15 16 17 
20 21 22 23 24 


27 28 29 30 31 


echo The total price is \$500.00 


sudo lsof -i -P -n | grep LISTEN —HWHH 
Check ports in use 
| : ——— 


sudo netstat -tulpn grep L 


sudo ss -tulw 


netstat -ap | grep ssh 


LCs =m, 
Lists the Limits for Inter-process 


Communication facility 


number of segments = 4096 
seg size (kbytes) = 18014398509465599 
total shared memory (kbytes) = 18014398442373116 


seg size (bytes) = 1 


ipcs -m -p 


Memory Creator/Last-op PI 


cpid lpid 
Display the process ids that accessed 


2998 1 Inter-process Communication facility 


recently 


2998 


327682 ; 3277 


360451 5 2827 


Messages Status 


allocated queues = 0 


used headers = 0 


Display the status of current usage 


of Inter-process Communication facility 
used space = 0 bytes 


Shared Memory Status 
segments allocated 4 
pages allocated 2432 
pages resident 319 
pages swapped 


Swap performance: 0 attempts 0 successes 


used arrays = 0 


allocated semaphores = 0 


dmidecode -t 16 


# Display the maximum RAM supported by the system 


dmidecode -t baseboard 


dmidecode -t bios 


Command: 


dmidecode -t system 


Description: 


Display the information about the manufacturer, model and serial number of the system 


The Linux philosophy is 'Laugh in the face of danger'. Oops. Wrong One. 'Do it 


yourself'. Yes, that's it. 


Linus Torvalds 
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nmcli con show -a 


# Display the active network connections 


netstat -r 


# Display the kernel routing table 


yum install nmap 


# Install nmap on CentOS 


nmap google.com 


# Scan a hostname 


nmap 193.169.1.1 


# Scan a ip address 


nmap --iflist 


# Display host interfaces and routes 


echo [![:digit:]]* 


# Print all files and folders that arenot beginning with a numeral 


echo *[[:lower: ]123] 


# Print all files and folders ending with a lowercase letter or the numeral 


echo g* 


# Print all files and folders beginning with "g" 


echo b*.txt 


# Print all files and folders beginning with "b" followed by any characters and ending with .txt 


echo [abc]* 


W 


# Print all files and folders beginning with either "a", "b" or "c 


netstat -t 


# Display the download status of active connections 


netstat -x 


# Display Information about all connections, listeners and shared endpoints for Network Direct 


netstat -n 


# Numerical display of addresses and port numbers 


echo $LANG 


# Display the language of a Linux system 


echo "AAA" | grep AAA 


echo "BBB" | grep -E 'AAA|BBB' 


> AAA 
> BBB 


echo "AAA" | grep BBB 


> 


echo "AAA" | grep -E 'AAA| BBB 


> AAA 


echo "albert einstein" | tr a-z A-Z 


echo "albert einstein" | tr [:lower:] E 


echo "Albert Einstein was a German-born theoretical physicist." | fold -w 12 


Albert Eins 

tein was a G 
erman-born t 
heoretical p 


hysicist. 


Yel aie) 


Albert Einstein was a German-born theoretical physicist." | fold -w 12 -s 


Albert 
Einstein 
was a 
German-born 
theoretical 


physicist. 


printf "English theoretical physicist: %s\n" Hawking 


ls /usr/bin | pr -3 -w 65 | head 


/usr/bin 


for i in A BCD; do echo $i; done 


Scientists=("Einstein 


in ${Scientists[*]}; do echo $i; done 


Hawking" "Darwin"); for i 


Einstein 
Hawking 


ae : D) i 
for iin {A..D}; do echo $i; done mals 


Scientists=("Einstein 


in "${Scientists[*]}"; do echo $i; done 


Einstein Hawking Darwin 


Hawking" "Darwin"); for i 


for i in file*.txt; do echo $i; done 


file1.txt 


file.txt 


echo ${!BASH*} 


bce <<< "6+6" 


12 


df -k 


# Check the file system space Display disk space in 


human-readable format 


ls -alh 


# List all folders in directory with details 


find /home -name file.txt 


# Check all files in /home directory with the name file.txt 


find /home -iname File.txt 


# Search all files in /home directory irrespective to case sensitive 


find / -ctime +90 


# Search for the files which were modified more than 9@ days back 


find / -size @c 


# Search all empty files 


find / -size +1G 


# Search all files and folders which are more than 1GB 


df -a 


# Display the file system's complete disk usage 


df -i 


# Display used and free inodes 


du -ch *.png 


# Display the size of each png file in the current directory 


du -a /etc/ | sort -n -r | head -n 10 


# List top 1@ directories consuming disk space in /etc/ 


ac 


# Display the total amount of time users are connected to the system 


ac --individual-totals 


# Display a report on login times for individual users 


cancel 


# Cancels print jobs 


yum install finger 


# Install finger tool (CentOS) 


finger manju 


# Display the details of a user “manju" 


chfn 


# Allows you to modify user's information 


finger -s manju 


# Display idle status and login details of a user "manju" 


groups 


# List all Groups the Current User is a Member of 


id -nG 


# List all Groups the Current User is a Member of 


groupadd mygroup 


# Create a new group named "“mygroup" 


groupdel mygroup 


# Delete a group named "“mygroup” 


less /etc/group 


# List all Groups 


getent group 


# List all Groups 


usermod -a -G mygroup manju 


# Add an existing user "“manju" to a group “mygroup” 


userdel manju 


# Delete a user "“manju" 


chgrp mygroup test.txt 


# Change the owning group of the file test.txt to the group named "mygroup" 


sudo depmod -a 


# Generates a list of all kernel module dependences and associated map files 


dirname /usr/bin 


> /usr 


dirname /Desktop/root 


> /Desktop 


dmesg > kernel_messages.txt 


# Read all messages from kernel ring buffer to a file "kernel_messages.txt" 


dmesg | grep -i memory 


# Display the kernel messages which relate to memory usage 


egrep -c '*Hello|World$' myfiles.txt 


# Count the number of lines in myfiles.txt which begin with the word 'Hello' or end with the word ‘World’ 


ex myfiles.txt 


# Edits the file myfiles.txt 


expand myfiles.txt 


# Expand the file myfiles.txt - changing tabs to spaces - and display on standard output 


expand --tabs=10 myfiles.txt > myfiles@.txt 


# Convert the tabs in the file myfiles.txt to 10 spaces each, and write the output to myfiles@.txt 


Returns @ (false) 


fc -l 


# Lists the history of commands 


1 


# Executes the most recently executed command that begins with the letter "1" 


fc -e - 1] 


# Executes the most recently executed command that begins with the letter "1" 


fmt myfiles.txt 


# Display a reformatted version of the file "myfiles.txt " 


fmt < myfiles.txt > myfiles@.txt 


# Reformat "“myfiles.txt" and write the output to the file "myfiles@.txt”" 


finger -p manju 


# Display information about the user 


fold -w5 myfiles.txt > myfiles@.txt 


# Wrap the lines of myfiles.txt to a width of 5 characters and writes the output to myfiles@.txt 


for file in *.txt ; do wc -l $file ; done 


# Performs a word count of all files in the current directory with the .txt extension 


grep manju /etc/passwd 


# Search /etc/passwd for user "“manju" 


groupmod -n group mygroup 


# Change the group "mygroup" to “group” 


head myfiles.txt 


# Display the first 10 lines of "“myfiles.txt" 


head -15 myfiles.txt 


# Display the first 15 lines of "myfiles.txt" 


head myfiles.txt myfiles@.txt 


# Display the first 10 lines of both myfiles.txt and myfiles@.txt - with a header before each that indicates the file name 


head -n 5K myfiles.txt 


# Display the first 5,000 lines of "myfiles.txt" 


head -n 4 *.txt 


# Display the first 4 lines of every file in the working directory whose file name ends with the .txt extension 


iostat 


# Display operating system storage input and output statistics 


last reboot | less 


# Display listing of last logged in users and system last reboot time and date 


last -x | less 


# Display last shutdown date and time 


last shutdown 


# Display last shutdown date and time 


ldd /bin/bash 


# Display the shared library dependencies of the program /bin/bash 


less -N myfiles.txt 


# View the file myfiles.txt - displaying a line number at the beginning of each line 


ls *.{html, php, txt} 
# List all files with .html, .php and .txt file extension 

lsof -i 6 
ls // 


# List the contents of root directory 


ls [aeiou]* 


# Listonly files that begin with a vowel (a, e, i, o and u) 


lsof -i -U 


# List all open Internet, x.25 (HP-UX) and UNIX domain files 


lsof -i 4 -a -p 555 


# List all open IPv4 network files in use by the process whose Process ID is 555 


xz myfiles.txt 


# Compress the file "myfiles.txt" into "myfiles.txt.xz" 


xz -dk myfiles.txt.xz 


# Decompress "myfiles.txt.xz" into "myfiles.txt" 


mkdir -m a=rwx dir 


# Create the directory "dir" and set its file mode so that all users may read, write and execute it 


modinfo snd 


# Display all available information about the "snd" Linux kernel module 


more +3 myfiles.txt 


# Display the contents of file "myfiles.txt" beginning at line 3 


more +/"Hello" myfiles.txt 


# Display the contents of file "myfiles.txt" beginning at the first line containing the string "Hello" 


netstat -g 


# Display multicast group membership information for both IPv4 and IPv6 


netstat -c 


# Print netstat information every few second 


netstat -natp 


# Display statistics about active Internet connections 


netstat -rn 


# Display the routing table for all IP addresses bound to the server 


netstat -an 


# Display information about all active connections to the server 


od -b myfiles.txt 


# Display the contents of "myfiles.txt" in octal format 


od -Ax -c myfiles.txt 


# Display the contents of "myfiles.txt" in ASCII character format - with byte offsets displayed as hexadecimal 


trap -l 


# Display a list of signal names and their corresponding numbers 


trap 


# Display a list of the currently-set signal traps 


yum list openssh 


# Search for a package with a name "OpenSSH" 


yum grouplist 


# List all available Group Packages 


yum repolist 


# List all enabled Yum repositories 


yum repolist all 


# List all Enabled and Disabled Yum Repositories 


paste 1.txt 2.txt 


# Display the contents of 1.txt and 2.txt side-by-side 


ls -a | pr -n -h "Files in $(pwd)" > dc.txt 


Gaited Geitexats 


2022-04-02 01:10 Files in /home/manju 


1.txt 

2.txt 
.bash_history 
-bash_logout 
-bash_profile 
-bashrc 
bio.txt 
.cache 
.config 
Data.txt 
Desktop 

dir 


Documents 


printf "Hi, I'm %s.\n" $LOGNAME 


printf "%.*s" 6 "“abcdefg" 


ps axms 


e ps -eo euser,ruser,suser, fuser, f,comm, label 
Get security information 
e ps axZ 


e ps -eM 


Command: 


pstree -h 


Description: 


Display all processes as a tree, with the current process and its ancestors highlighted 


rm -- 1.txt rm ./1.txt 


# Delete "1.txt" file in the current directory 


rm /home/manju/2.txt 


# Delete "2.txt" file in the directory "/home/manju" 


ip route list 


script -c ‘echo “Hello, World!"' hello.txt 


Script started, file is hello.txt 
Hello, World! 


Script done, file is hello.txt 


hello.txt 


Script started on Sat @2 Apr 2022 03:24:52 AM PDT 
Hello, World! 


Script done on Sat @2 Apr 2022 03:24:52 AM PDT 


sfdisk -s 


ls -d ~/.ssh 


.ssh directory 


sha224sum myfiles.txt 


SHA224 "myfiles.txt" 


sha256sum myfiles.txt 


# Display the SHA256 checksum of the "myfiles.txt" file in the current directory 


sha384sum myfiles.txt 


# Display the SHA384 checksum of the "myfiles.txt" file in the current directory 


sha512sum myfiles.txt 


# Display the SHA512 checksum of the "myfiles.txt" file in the current directory 


shutdown 8:00 


# Schedule the system to shut down at 8 A.M 


shutdown 20:00 


# Schedule the system to shut down at 8 P.M 


shutdown +15 "The system will be shutdown in 15 minutes." 


# Schedule the system to shut down in 15 minutes with the normal message alerting users that the system is shutting down 


shutdown -P now 


# Power off the system immediately 


sleep 10 


# Delay for 10 seconds 


startx -- -depth 16 


# Start an X session at 16 bits color depth 


time cal 


tr "[:lower: ] [:upper:]" < myfiles.txt 


"“myfiles.txt" 


tr -cd "[:print:]" < myfiles.txt 


"“myfiles.txt" 


cat myfiles.txt xlsfonts 


Hello World # Lists all fonts available to the default X server and display 


; Display the values of all current X Window 
uncompress myfiles.txt.xz 


System preferences 
"myfiles.txt.xz" 


yes | rm -i *.txt 
w manju 


"manju" 


; Remove all files with the extension .txt 
write albert 


from the current directory 
"albert" 


What is Linux and why is it so popular? 


Whether you know it or not you are already using Linux (the best-known and most-used open 
source operating system) every day. From supercomputers to smartphones, the Linux operating 
system is everywhere. As an operating system, Linux is a family of open source Unix-like 
software based on the Linux kernel - that sits underneath all of the other software on a computer, 
receiving requests from those programs and relaying these requests to the computer's hardware. 
With regard to careers, it is becoming increasingly valuable to have Linux skills rather than just 
knowing how to use Windows. In general, Linux is harder to manage than Windows, but offers 


more flexibility and configuration options. 


Every desktop computer uses an operating system. The most popular operating systems in use 
today are: Windows, Mac OS, and LINUX. Linux is the best-known notoriously reliable and 
highly secure open source portable operating system -- very much like UNIX -- that has become 
very popular over the last several years -- created as a task done for pleasure by Linus Torvalds - 
- computer science student at the University of Helsinki in Finland -- in the early 1990s and later 


developed by more than a thousand people around the world. 


Linux is fast, free and easy to use, that sits underneath all the other software on a computer — 
runs your computer -- handling all interactions between you and the hardware 1.e., whether 
you're typing a letter, calculating a money budget, or managing your food recipes on your 
computer, the Linux operating system (similar to other Operating Systems, such as Windows XP, 


Windows 7, Windows 8, and Mac OS X) provides the essential air that your computer breathes. 


Linux is the most important technology advancement of the twenty-first century and Licensed 
under the General Public License (GPL) that Linux uses ensures that the software will always be 
open to anyone and whose source code is open and available for any user to check, which makes 


it easier to find and repair vulnerabilities and it power the laptops, development machines and 
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servers at Google, Facebook, Twitter, NASA, and New York Stock Exchange, just to name a 
few. Linux has many more features to amaze its users such as: Live CD/USB, Graphical user 


interface (X Window System) etc. 


Why LINUX? 


Although Microsoft Windows (which is the most likely the victim of viruses and malware) has 
made great improvements in reliability in recent years, it considered less reliable than Linux. 
Linux is notoriously reliable and secure and it is free from constant battling viruses and malware 
(which may affect your desktops, laptops, and servers by corrupting files, causing slow downs, 
crashes, costly repairs and taking over basic functions of your operating system) — and it keep 
yourself free from licensing fees i.e., zero cost of entry ... as in free. You can install Linux on as 
many reliable computer ecosystems on the planet as you like without paying a cent for software 
or server licensing. While Microsoft Windows usually costs between $99.00 and $199.00 USD 


for each licensed copy and fear of losing data. 


Below are some examples of where Linux is being used today: 


e Android phones and tablets 

e Servers 

e TV, Cameras, DVD players, etc. 
e Amazon 

e Google 

e US. Postal service 


e New York Stock Exchange 


Linux Operating System has primarily three components: 
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e Kernel 
Kernel is the core part of Linux Operating System and interacts directly with hardware. It is 
responsible for all major activities of the Linux operating system. 

e System Library 
System libraries are special programs using which application programs accesses Kernel's 
features. 

e System Utility 


System Utility programs are responsible to do specialized tasks. 


Important features of Linux Operating System: 


e Portable 

e Open Source 

e Multi-User 

e Multiprogramming 

e Hierarchical File System 


e Security 


Now Linux (successfully being used by several millions of users worldwide) has grown passed 
the stage where it was almost exclusively an academic system, useful only to a handful of people 
with a technical background. It provides more than the operating system: there is an entire 
infrastructure supporting the chain of effort of creating an operating system, of making and 
testing programs for it, of bringing everything to the users, of supplying maintenance, updates 
and support and customizations, runs on different platforms including the Intel and Alpha 


platform. Today, Linux is ready to accept the challenge of a fast-changing world to do various 
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types of operations, call application programs etc. Since the hiring focus is shifting more 
and more toward DevOps type skills, a Linux skill set will be the types of things that will 
make you very deployable. 


echo alf{an,bert,exander} 
alan albert alexander 

mkdir {txt,doc,pdf}files 

ls 


txtfiles docfiles pdffiles 


x=Albert; y="$x won \$100.00"; echo $y 
Albert won $100.00 


x=5; test $x -eq 10; echo $? 


1 exit status of the test command is 1 


x=5; test $x -eq 5; echo $? 


exit status of the test command is 0 


cat /etc/profile 


cat /etc/bashrc 


cat .bash_profile 


date 
Wed Sep 28 08:14:17 PDT 2022 


alias x=date 


Wed Sep 28 08:14:27 PDT 2022 


echo $BASH_ VERSION al 
4.2.46(1)-release Display the current BASH version number 


echo $HISTCMD I 


Display the number of the current command in the history list 


echo $HOSTTYPE — dl 
Display the type of machine the host runs on 


echo $OSTYPE ae 


linux-gnu Display the operating system in use 
echo $PPID | 


Display the process ID for shell's parent shell 


echo $SHLVL | 
Display the current shell level 


echo $TERM | 
xterm-256color Display the terminal type 


echo $EUID | 
Display the Effective user ID 


PS1="\d" 

Sun Oct 02 ne 
PS1="\h" 

localhost a 


PS1="\s" 


PS1="\t" 


| 


PS1="\u" 


PS1="\v" 


PS1="\w" Display the full pathname of the current working directory 


PS1="\W" Display the name of the current working directory 


PS1="Hello\n World" 


PS1="Hello \\ World" 


Hello \ World 


Directory Function 
/ The top-level directory of a Linux system that holds all files, device 
information, and system information organized into directories 
/home Holds users ' home directories 
/bin Contains every essential command and utility program 
/usr Contains the commands and files that the system uses 
/usr/bin Include utility programs and user-friendly commands 
/usr/sbin Holds commands for system administration 
/usr/lib Contains programming language libraries 
/usr/share/doc Contains documentation for Linux 
/usr/share/man Contains the online "man" files 
/var/spool Contains spooled files, such as those produced for network transfers and 
printing operations 
/sbin Contains commands for system administration used to boot the system 
/var Holds a variety of files, including mailbox files 
/dev Holds file interfaces for devices like printers and terminals 
/etc Holds all system files, including configuration files 


find myfiles -name '*.c' -ls 


Using the -1ls command, all files in the "myfiles" directory 


with the .c extension are searched and displayed 
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find / -user manju -print 


Finds every file in a user's home directory and every 


file that user owns in other user directories 


/usr/share/X11 


/etc/X11 


/etc/gdm 


/usr/share/gdm 


/etc/gconf 


/usr/share/gnome 


/usr/share/doc/gnome* 


ls /usr/share/icons 


rpm -ga | more 


/etc/cron. 


/etc/cron 


/etc/cron 


/etc/cron 


/etc/cron.monthly 


/etc/mtab 


/etc/services 


ls /etc/cups 


ls /proc/net 


ls -lhR /var | grep \- | grep [1-9]*M 


whereis 


whereis 


whereis 


echo "Alan" "Mathison" "Turing" 


Alan Mathison Turing 


watch -t -n 1 date 


echo "Albert" > 1.txt && cat 1.txt 


Albert 


du -sh * --time 


dmidecode -s system-serial-number 


ls -aril 


yum search mod_ 


dmidecode | grep -A3 '*System Information’ 


dmesg | grep -i firmware 


cat /proc/cpuinfo | grep processor | wc -1l 


netstat -ap | grep 80 


dmidecode --type memory 


blkid -i /dev/sda 


crontab -e | 
This command runs crontab 


df -h /home 


Size Used Avail Use% Mounted on 


18G 5.2G 13G 29% / 


Look for free disk space using the df command within 


the /home directory 


hostname -I 


192.168.6.131 192.168.122.1 


Display all local IP addresses of the host 
badblocks -s /dev/sda 
tail -10 /var/log/messages 


lsof -u manju 


sudo shutdown -r 2 


albert 
1.txt | tr a-z A-Z > 2.txt 
2.txt 


ALBERT 


cat /etc/passwd | column 


"ATT :alnum: 


"ATT :alpha: 


"ATT: blank: 


"ATT :digit: 


"ATT: lower: ]]" 


PAS TIL Sfowmnvete 8 || ]|" 


"“[[:graph: ] ]" 


"ATT sprint: ]]" 


myfiles. 


myfiles. 


myfiles. 


myfiles. 


myfiles.txt 


myfiles.txt 


myfiles.txt 


myfiles.txt 


grep "4[[:space:]]" myfiles.txt 


grep "4[[:upper:]]" myfiles.txt 


grep "4[[:xdigit:]]" myfiles.txt 


vmstat 


vmstat 


vmstat 


vmstat 


vmstat 


This command is used to update the statistics every five 


vmstat 5 -S M ? seconds and change the display units to megabytes 


[manju@localhost ~]$ free -h --total 


total used shared buff/cache available 
976M 566M 8.7M 334M 209M 
84K 


566M 


e hostname -s 
Display the short version of the hostname 
e hostname --short 


hostname --all-ip-addresses 


# Display All Network Addresses 


date -r /etc/hosts 


# Display Last Modified Timestamp of a Date File 


[manju@localhost cat 1.txt 

Albert Einstein 

[manju@localhost cat 2.txt 

Elsa Einstein 

[manju@localhost cat 1.txt > 2.txt 
[manju@localhost cat 2.txt 


Albert Einstein 


Albert Einstein 


Elsa Einstein 


cat 


Albert Einstein 


Elsa Einstein 


Albert Einstein 


Albert Einstein$ 


sudo shutdown 08:80 


grep ‘'but\|is' phy.txt 


grep ‘is\|but\|of' phy.txt 


grep -e but -e is -e of phy.txt 


echo "The system will be shutdown in 10 minutes." | wall 


$= 


The message (The system will be shutdown in 10 minutes.) will 


be broadcasted to all users that are currently logged in 


echo -e ‘Albert Einstein’ 
Albert Einstein 
echo -e ‘Albert \c Einstein’ 


ss --listen 


ss -t state listening 


hostname -I | awk '{print $1}' 


192.168.6.131 


[| System's IP address 


yum erase httpd 


# Uninstall apache 


read has the value of 4 
write has the value of 2 
execute has the value of 1 


no permission has the value of @ 


644 1.txt 


User: 6 = 4 + 2 (read and write) 
Group: 4 = 4 + @ + ® (read) 
Others: 4 = 4 + @ + @ (read) 


7 =4+4+ 2 +41 (read, write and execute) 
6 


= 4+ 2+ 0 (read and write) 
4 + 0@®+ 1 (read and execute) 


4 +0 + @ (read) 


rpm -qi httpd 


# Display information about a particular package (apache) 


sudo rpm -ga | we -l 


# Display the total number of packages installed 


sudo repoquery -a --installed 


# List all installed packages with the repoquery command 
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cat /var/log/boot.log 


cat /var/log/maillog 


cat /var/log/yum. log 


mkdir -m777 myfiles 


"myfiles" 


rpm -ga centos-release 


ps -Al1FH 


Get Security Information of Linux Process 


ps -auxf | sort -nr -k 4 | head -10 


ps -auxf | sort -nr -k 3 | head -10 


sar -n DEV | more 


echo "Albert Einstein" > 1.txt 


echo "Albert Einstein" >> 1.txt 


grep -i "is" phy.txt 


grep -A 3 -i "is" phy.txt 


grep -r "is" * 


export | grep ORACLE 


chkconfig --list | grep network 


shutdown -r 18:30 


find /home -size +1024 -print 


find /home -size +1024 -size -4096 -print 


netstat -ain 


sar -n SOCK | more 


find /home -size +10000k 


ls -ld /home 


chmod go=+r 1.txt 


chown manju 1.txt 


du -sch .[!.]* * 


Display the total disk usage of the files 


(including hidden files) in the current directory 


du --threshold=1G -sh .[!.]* * 


Display only files with more than 1GB in size which 


located under current directory 


iostat -kx 


Parted is a well-known command line 
netstat -ntlp 


tool that allows us to easily manage 


hard disk partitions 


netstat -nulp sudo yum install parted 


netstat -nxlp 
parted -v 


dmidecode -q | less 


systemctl --failed 


quit 


losetup : 
# Exit the parted shell 


# Display the file access 


getfacl --access 1.txt 
control list of a file "1.txt" 


getfacl -a 1.txt 


getfacl -n 1.txt List the numeric user and 


getfacl --numeric 1.txt group IDs w.r.t file "1.txt" 


sudo tcpdump -D 


xz myfiles.txt 
ls | grep myfiles 
myfiles 


myfiles.txt.xz 


free -t | awk 'NR == 2 {print $3/$2*100}' 


free -t | awk 'FNR == 2 {print $3/$2*100}' 


Display Memory Utilization 


[manju@localhost ~]$ free -t | awk 'NR == 3 {print $3/$2*100}' 


2.54155 


[manju@localhost ~]$ free -t | awk 'FNR == 3 {print $3/$2*100}' 


2.54155 
Display Swap Utilization 


[manju@localhost ~]$ free -t | awk 'FNR == 2 {printf("%.2*% \n"), $3/$2*100}' 


61.86% 


[manju@localhost ~]$ free -t | awk 'NR == 2 {printf("%.2f% \n"), $3/$2*100}' 


61.86% 


Display Memory Utilization with Percent Symbol and two decimal places 


[manju@localhost ~]$ free -t | awk 'FNR == 3 {printf("%.2f% \n"), $3/$2*100}' 


2.65% 


[manju@localhost ~]$ free -t | awk 'NR == 3 {printf("%.2*% \n"), $3/$2*100}' 


2.65% 


Display Swap Utilization with Percent Symbol and two decimal places 
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top -b -n1 | grep *%Cpu | awk '{cpu+=$9}END{print 10@-cpu/NR}' 


Display CPU Utilization 


top -b -n1 | grep *%Cpu | awk '{cpu+=$9}END{printf("%.2~% \n"), 10@-cpu/NR}' 


100.0% 


Display CPU Utilization with Percent Symbol and two decimal places 


Swapon -S 


Swapon -a 
lsof -i :8080 


swapoff -a 


cat /etc/system-release 


CentOS Linux release 7.3.1611 (Core) 


Display the version of CentOS 


sudo netstat -anp | grep tcp | grep LISTEN 


sudo netstat -anp | grep 8080 


printf "%s\n" * 


printf "%s\n" */ 


Lie) 


printf "%s\n" *.{gif, jpg, png} 


aera 
X # preview the alias 


Fri Oct 7 03:51:39 PDT 2022 


unalias x # remove the alias 


Xx 


x="alan"; printf '%s\n' "${x*}" 


x="alan"; printf '%s\n' "${x*}" 


x="alan"; declare -u name="$x"; echo "$name" 


-name "xyz[a-z][@-9]" 


Find directories and files with names starting with "xyz" and 


ending with an alpha character after a one-digit 


-mmin -120 


-mmin +120 


find . -mtime -3 


find . -mtime +3 


names="Albert Alan John Mary"; x=(${names// / }); echo ${x[0]} 


names="Albert Alan John Mary"; x=(${names// / }); echo ${x[3]} 


names="Albert+Alan+John+Mary" ; 
x=(${names//+/ }); 


echo: >1x1@ 1} x=(hello world); echo "${x[@]/#/A}" 


names="Albert+Alan+John+Mary" ; 
x=(${names//+/ }); 
echo ${x[3]} 


awk '{print $2}' <<< "Alan Mathison Turing’ 


Mathison 


awk '{print $1}' <<< "Alan Mathison Turing’ 


x='4 * 2'3 echo "$x" 


x='4 * 2'; echo $x 


x='4 * 2'; echo "$(($x))" 


x="ALAN"; printf '%s\n' "${x, }" 


X="ALAN"; printf '%s\n' "${x,,}" 


echo "${x.~}" 


echo "${x~}" 


a genius'; "${x/a/A}" 


You Are a genius 
a genius'; "${x//a/A}" 


You Are A genius 


a genius'; "${x/%S/N}" 


You are a geniuN 


a genius'; "${x/s/}" 


You are a geniu 


re a genius 


You are 


Bob-Dev 


Dev -Fox 


x='You are a genius'; echo "${x#*a}" 


x='You are a genius'; echo "${x#*g}" 


foo=25; i=foo; 


foo=25; i=foo; 


echo ${i} 


echo ${!i} 


x='You are a genius'; echo "${x%a*}" 


x='You are a genius'; echo "${x%%a*}" 


x=Bob-Dev-Fox; 


x=Bob-Dev-Fox; 


x=Bob-Dev-Fox; 


x=Bob-Dev-Fox; 


echo ${x%%- *} 


echo ${x%-*} 


echo ${x#+#* -} 


echo ${x#*-} 


find . 


find . 


-type f -path '*/Documents/*' 


-type f -path '*/Documents/*' -o -path '*/ Downloads/*' 


find . -type f -not -path '*/Documents/*' 


find . -type f -not -path ‘'*log’ -not -path '*/Documents/*' 


/dev/sr@ 

/dev/sda3 
/dev/sda2 
/dev/sdal 


/dev/sda 


/dev -type b 


echo: 60/5) liebe 


Block devices 


3 .200080000000000000000 


find . -maxdepth 1 -type f -name "*.txt" 


echo "$(printf "%04d" "${x}")" 


echo "$(printf "%05d" "${x}")" 


echo "\""\"" 


dc <<< '3 5 + p' 


echo '3 5 * p' | dc 


dc <<< '3 5 * p' 


expr ‘Alan Turing’ : 'Ala\(.*\)ring' 


echo '12 == 12 && 18 > 12' | bc 


echo '12 == 13 && 18 > 12' | bc 


expr PQRSTUVWXYZ : PQRS 


cs Display the number of matching characters 


find . -regex ".*\(\.sh\|\.txt\)$" 


find . -iregex ".*\(\.sh\|\.pdf\)$" 


find . -type f -print 


./data.sh 


./1.sh 
echo "alant+alan+alan+alan" | xargs -d + 


alan alan alan alan 
echo "alan+alantalan+alan" | xargs -d + -n 2 
alan alan 


alan alan 


echo -e "2\nalbert\n" > 1.txt 


cat 1.txt 


albert 


e ps -eLf --sort -nlwp | head 
e ps -eLf 


Display information about process threads 


systemctl -1 -t service | less 


echo -e "Albert\nTesla\nJohn" 


echo -e "Albert\nTesla\nJohn" | nl 


Albert 


Tesla 


John 


echo -e "Albert\nTesla\nJohn" | nl -s ": 
1: Albert 
2: Tesla 


3: John 


whiptail --yesno "Do you wish to proceed?" 10 40 


du -h -d1 


sudo nmcli networking off Restart network service 


: ; using nmcli tools 
sudo nmcli networking on 


find / - manju 
locate "*.png” 


find . -name '*.txt' -type f -delete 


| Find all files with '.txt' extension in the current 
directory, including subdirectories and delete them 


find . -type f -printf "\"%p\"" | xargs chmod 664 


find . -type d -printf "\"%p\"." | xargs chmod 775 


netstat -nltp 


-d "2022/03/13" +%j 


+LY AMC 


+%d\/Z%m\/ “LY 


C Exercises 


Dennis Ritchie, known as the "Father of C Low-Level Programming Language," created the 
general-purpose, procedural, imperative computer programming language ''C" in 1972 at the 
Bell Telephone Laboratories to be used with the UNIX operating system. It now ranks among the 
most popular programming languages after spreading to numerous different operating systems. 
Many other well-known languages, including C++, which was initially created as an 
improvement to C, have also been strongly inspired by C. Though it is also widely used for 
creating applications, it is the most frequently used programming language for creating system 
software. It is one of the programming languages that is most frequently used today. Since 1989, 
C has been standardized by both the International Organization for Standardization and the 
American National Standards Institute. Don't worry if you are a beginner; we have exercises for 
you. We'll concentrate on beginner-level programming problems in this chapter to help you learn 


C and develop your programming abilities. 


a2 


Question 1 


Question: 


Write a program to print Hello, World!. 


Solution: 
int main() { 


int a 


int main() { 


{ 


printf("Hello, World!"); 


return @; 


} 


Question 2 


Question: 


Write a program to compute the perimeter and area of a rectangle. 


Solution: 


int main() { 
int height = 8; 
int width = 5; 
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int perimeter = 2*(height + width); 

printf("Perimeter of the rectangle is: %d cm\n", perimeter) ; 
int area = height * width; 

printf("Area of the rectangle is: %d square cm\n", area); 


return @; 


} 


Question 3 


Question: 


Write a program to compute the perimeter and area of a circle. 


Solution: 


#include<stdio.h> 

int main() { 

int radius = 4; 

float perimeter = 2*3.14*radius; 

printf("Perimeter of the circle is: %f cm\n", perimeter); 
float area = 3.14*radius*radius; 

printf("Area of the circle is: %f square cm\n", area); 


return @; 


} 


Numerous additional programming languages, 


including C++, Java, JavaScript, Go, C#, PHP, Python, 


Perl, C-shell, and many others, are based on C. 


a2] 


Question 4 


Question: 


Write a program that accepts two numbers from the user and calculate the sum of the two 


numbers. 


int main() { In C Language: if 
: the variable is not 
int a; 


Solution: assigned a value, it 


printf("%d", a); takes a garbage 


#include<stdio.h> return Q; value. 


int main() { 
int a, b, sum; } 
printf("\nEnter the first number: "); 
scanf("%d", &a); 

printf("\nEnter the second number: "); 
scanf("%d", &b); 

sum = a + b; 

printf("\nSum of the above two numbers is: %d", sum); 


return @; 


} 


Question 5 


Question: 


Write a program that accepts two numbers from the user and calculate the product of the 


two numbers. 
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int Message() { 


Solution: printf("Hello, World!"); 


return @; 


} 


int main() { 
int a, b, mult; int main() { Output: 
printf("\nEnter the first number: "); Message(); Hello, World! 
scanf("%d", &a); } 

printf("\nEnter the second number: "); 
scanf("%d", &b); 

mult = a * b; 

printf("\nProduct of the above two numbers is: %d", mult); 
return @; 


} 


Question 6 


Question: 


Write a program that accepts three numbers and find the largest of three. 


Solution: 


int main() { 

TMG XY 55 625 

printf("\nEnter the first number: "); 
scanf("%d", &x); 
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printf("\nEnter the second number: "); 
scanf("%d", &y); 
printf("\nEnter the third number: "); 
scanf("%d", &z); 


// if x is greater than both y and z, x is the largest 
lf (XG = SV eXe> = 2824) 
printf("\n%d is the largest number.", x); 


// if y is greater than both x and z, y is the largest 
if (y >= x && y >= Zz) 
printf("\n%d is the largest number.", y); 


// if z is greater than both x and y, z is the largest 
df (Z >= xX. G8) z5 >=. Vy) 
printf("\n%d is the largest number.", z); 


return @; 


} 


Question 7 


Question: 


Write a program that reads three floating values and check if it is possible to make a 
triangle with them. Also calculate the perimeter of the triangle if the entered values are 


valid. 
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Solution: 


int main() { int main() { 


5 Comments cannot 
float xX, ys 25 printf("Hello World"); 


printf("\nEnter the first number: "); ee Merce 


scanf("%F", &x); 


return @; 


} 


printf("\nEnter the second number: "); 


scanf("%F", &y); 


printf("\nEnter the third number: "); | Error 
Scant( “rt , Sz); 


if(x < (y+z) && y < (x+z) && z < (y+x)) { 


printf("\nPerimeter of the triangle is: %“f\n", x+y+z); 
} 

else { 

printf("\nIt is impossible to form a triangle."); 

} 


return @; 


} 


Question 8 


Question: 


Write a program that reads an integer between 1 and 7 and print the day of the week in 


English. 


Solution: 
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int main() { 

int day; 

printf("\nEnter a number between 1 to 7 to get the day name: "); 
scanf("%d", &day); 

switch(day) { 

case 1 : printf("Monday\n"); break; 

case : printf("Tuesday\n"); break; 
case : printf("Wednesday\n"); break; 


case 


2 
3 
case 4 : printf("Thursday\n"); break; 
5 : printf("Friday\n"); break; 
6 


case : printf ("Saturday\n"); break; 

case 7 : printf("Sunday\n"); break; 

default : printf( "Enter a number between 1 to 7."); 
} 


return @; 


} 


Question 9 


Question: 


Write a program to find the sum of two numbers. 


As it only supports scalar operations, C is now 


often regarded as a low level language among 


Solution: 
programmers, contrary to how it was once 


#include<stdio.h> thought to be a high level language. 


int main() { 


int a, b, sum; 
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printf("The sum of a and b = %d", sum); 


return @; 


} 


Question 10 


Question: 


Write a program to find the square of a number. 


Solution: 


int main() { 

SMe fle LOR 

a=2; 

b = pow((a), 2); 

printf("The square of a = %d", b); 
return @; 


} 


int main() 


i 


printf("a = %d", a); 


} 
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Question 11 


Question: 


Write a program to find the greatest of two numbers. 


Solution: 


int main() 


init a5 bs { 
a= 2; printf("%d ", merge(12, 9@9)); 
9) ES BIR 


return Q; 
if(asb) 


} 


printf("a is greater than b"); 
i 


else { 


printf("b is greater than a"); 


} 


return @; 


i 


Question 12 


Question: 


Write a program to print the average of the elements in the array. 
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Game theory is a mathematical framework used to study decision- 
making in situations where the outcomes of one person's choices 


Solution: depend on the choices made by others. It is the study of mathematical 
representations of rational decision-makers interacting strategically. 
The goal of game theory is to identify the optimal strategies that 
players can use to achieve their objectives in situations where the 
int main() { choices of one player affect the outcomes for all players involved. 
Game theory is used in various fields such as economics, political 


#include<stdio.h> 


int i, avg, sum = @; 
vane iwi | ]| ee stakes, ali, De), DSi, eXsier 


science, psychology, and biology. 


for(i=0; i<5; i++) { 
sum = sum + num [i]; 


avg = sum/5; 


printf("Sum of the Elements in the array is: %d\n", sum); 
printf("Average of the elements in the array is: %d\n", avg); 


return @; 


} 


Question 13 


Question: 


Write a program that prints all even numbers between 1 and 25. 


Solution: 


#include<stdio.h> 

int main() { 

printf("Even numbers between 1 to 25:\n"); 
TOs al = abs al <e WER al) af 

dif G2 == 0) 

Biewnitsts(Geedian sel) 


Fe) 


we 


return @; 


w 


Question 14 


Question: 


Write a program that prints all odd numbers between 1 and 50. 


Solution: 


int main() { 
printf("Odd numbers between 1 to 5@:\n"); 
for(int i = 1; i <= 50; i++) { 

TF(ix2 l=9@) { 
Piri ( eee oye), 


} 
int main() { 
} 
return Q; chap ’e = 
} putchar(c); 


return Q; 


} 
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Question 15 


Question: 


Write a program to print the first 10 numbers starting from one together with their 


squares and cubes. 


Solution: 


int main() { 
for(int i=1; i<x=10; i++) { 


printf( "Number = %d its square = %d its cube = %d\n", i , i*i, i*i*i); 


return 0; 
} 
int main() { 
int a, b; 
for(a=1; a<=5; a++) { 
Question #6 for(b=1; b<=a; b++) 
printf("%d", b); 
Question: 
printf ("\n"); 
Write a program: } 
If you enter a character M return Q; 
Output must be: ch = M. } 
Solution: 


337 


#include<stdio.h> 


main() { int main() { 
M5 int x = 50, y, Z;3 
rintf : 
& ( ) if(x >= 50) { 
scanFf ( ,» &M); 
: y = 15; 
printf ( 5 ID)E 
Q; Z = 28; 
} printf("\n%d %d", y, z)3 
} 
return Q; Output: 
Question 17 } 15 28 
Question: 


Write a program to print the multiplication table of a number entered by the user. 


#include<stdio.h> 


Solution: 
int main () { 
float a; 
main() { 
a = (float) 51/4; 
le fhe 
printf( ¥ printf("%F", a); 
scanf ( 5 CUE return @; 
(i=1; i<=5; i++) { } 
printf ( nh My Shy (eke 
, Output 
a; utput: 
} 12.750000 
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Question 18 


Question: 


Write a program to print the product of the first 10 digits. 


Solution: The only ternary operator in 


the C language is "?:" 


#include<stdio.h> 


int main() { 

nine abs femelle = alg 

for(i=1; i<=10; i++) { 

product = product * i; 

} 

printf("The product of the first 10 digits is: %d", product); 


return @; 


} 


Question 19 


Question: 


Write a program to print whether the given number is positive or negative. 


Solution: 


#include<stdio.h> 
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int main() { 


int a; 
Ee) eS seie 
int main() { 
if(a>e) { 
printf( "Number is positive"); Bhar name> “EInsteln 
} printf("%c", name[@]); 
elser{ return @; 
printf( "Number is negative"); } 
} 
return @; 
} 


Question 20 


Question: 


Write a program to check the equivalence of two numbers entered by the user. 


Solution: 


int main() { 

whe deg SVE 

printf("\nEnter the first number: "); 
scanf ("%d", &x); 

printf("\nEnter the second number: "); 
scanf ("%d", &y); 

if(x-y==0) { 


printf("\nThe two numbers are equivalent"); 
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} 


else { 
printf("\nThe two numbers are not equivalent") ; 


i 


return @; 


} 


Question 21 


Question: 


Write a program to print the remainder of two numbers entered by the user. 


Solution: 


#include<stdio.h> 


int main() { 

ENC dye be ees 

printf("\nEnter the first number: "); 
scanf ("%d", &a); 

printf("\nEnter the second number: "); 
scanf ("%d", &b); 

c = ahzb; 

printf("\nThe remainder of %d and %d is: %d", a, b, Cc); 
return @; 


} 
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Question 22 


Question: 


Write a program to print the characters from A to Z. 


Solution: 


int main() { 
int main() { 
char name[] = "Einstein"; 
char i; 


TROL Gh 3 /\s Gales 7d 8 GIES) af name[@] = 'H'; 


Picdnit=t: Geese \iney eel) es printf("%s", name) ; 
i return @; 

return @; } 

} 


Output: 


Hinstein 
Question 23 


Question: 


Write a program to print the length of the entered string. 


Solution: 
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int main() { 

char str[100e]; 

printf("Enter a string to calculate its length: "); 

scanf("%s", str); 

printf("The length of the entered string is: %ld", strlen(str)); 


return @; 


} 


Question 24 


Question: 


Write a program to check whether the given character is a lower case letter or not. 


Solution: 


#include<stdio.h> 


#include <ctype.h> 

int main() { 

Ghar achie=suraie: 

if(islower(ch)) { 

printf("The given character is a lower case letter"); 
} 

else { 

printf("The given character is a upper case letter"); 
} 


return @; 


} 
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Question 25 


Question: 


Write a program to check whether the given character is a upper case letter or not. 


Solution: There must be a function named 


main() in every C program. 


#include<stdio.h> 


#include <ctype.h> 
int main() { 

Ghar chig=) 7Ans 
if(isupper(ch)) { 
printf("The given character is a upper case letter"); 
} 

else { 

printf("The given character is a lower case letter"); 
} 


return @; 


} 


Question 26 


Question: 


Write a program to convert the lower case letter to upper case letter. 
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Solution: 


int main() { 
char ch = ‘a'; 
char b = toupper(ch); 


19 


printf("Lower case letter '%c' is converted to Upper case letter '%c'", ch, 
b); 
return @; 


} 


Question 27 


Question: 


Write a program that takes a distance in centimeters and outputs the corresponding value 


in inches. 
int main() { 
int i = 
Solution: while(i 
printf ("%d\n", i); 
int main() { 1; 
double inch, cm; } 


printf("Enter the distance in cm: "); 


scanf("%1f", &cm); 


return @; 


} 
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alnveln = eli) // 2 
printf("\nDistance of %@.21F cms is equal to %@.21f inches", cm, inch); 
return @; 


i 


Question 28 


int main() { 
Question: const int i = 54; 


printf("%d", i); 
Write a program to print the output: 
return @; 
Einstein [0] = E 


} 


Einstein [1] = | 
Einstein [2] = N 
Einstein [3] = S 
Einstein [4] = T 


Einstein [5] = E 


Einstein [6] = | 


Einstein [7] = N 


Solution: 


int main() { 

chariname [Si]; @Ls ON Sob a. Ey dy Ns 
for(int i=@; i<8; i++) { 

printf("\nEinstein [%d] = %c", i, name[i]); 

} 


return @; 
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Question 29 


Question: 


Write a program to print "Hello World" 10 times. 


int main() { 


Solution: 
int num[] = {5, 7, 9, 42}; 


#include<stdio.h> printf("%d", num[@]); 
int main() { return @; 
for(int 1-1; 1<=105 i++) { 
printf("Hello World \n"); 
} 


return @; 


} 


} 


Question 30 


Question: 


Write a program to print first 5 numbers using do while loop statement. 


Solution: 
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#include<stdio.h> 
int main() { int main () { 

aie ab abe char name[9] = {'C', 
do { 

printf("%d\n", i++); 
} while(i<=5); 


return @; } CProgram 


} 


printf("%s\n", name) ; 


return Q; Output: 


Question 31 


Question: 


Write a program to check whether a character is an alphabet or not. 


#define SIZE 3 


Solution: int main() { 


char names[SIZE][8] = { 


#include<stdio.h> 


"Mary" 5 
#include<ctype.h> 
F . "Alb t", 
int main() { - 
int a =2; "John" 
if(isalpha(a)) { } 
printf("The character a is an alphabet"); Aare 
i ; , 
for(i=@; i<SIZE; i++) 
else { 


puts(names[i]); 


printf("The character a is not an alphabet"); 


} return @; 
return @; } 
} 
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Question 32 


Question: 


Write a program to check whether a entered number is even or odd. 


Solution: 

int main() { 
int main() { int num[] = {5, 7, 9, 42}; 
int a; num[@] = 3; 


printf("Enter any number: "); 


scanf ("%d", &a); 


printf("%d", num[@]); 


return @; 
if(ay2—=— 0) 4 
printf("The entered number is even"); } 
} 
else { 


printf("The entered number is odd"); 


} 


return @; 


} 


Question 33 


Question: 


Write a program to print the ASCII value of the given character. 
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Solution: 


int main() { 
Ghats chp =sAus 
printf("The ASCII value of %c is: %d", ch, ch); 


return @; 


} 


Question 34 


Question: 


Write a program that will print all numbers between 1 to 50 which divided by a specified 


number and the remainder will be 2. 


Solution: 


int main() { 


7 c int i = 25; Program to get the memory 
int main() { 

: : printf("%p", &i); address of a variable "i" 
MIE XG eels; 

printf("Enter a number: "); return @; 

scanf("%d", &x); } 


for(i=1; i<=50; i++) { 
it( (14x) ==2) 4 
Digd Mitte Ge 6c Nive sels) e> 
} 
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return @; 


Question 35 


Question: 


Write a program to determine whether two numbers in a pair are in ascending or 


descending order. 


Solution: 


#include<stdio.h> 

int main() { 

Me ly LOR 

printf("\nEnter a pair of numbers (for example 22,12 | 12,22): "); 
printf("\nEnter the first number: "); 

scanf("%d", &a); 

printf("\nEnter the second number: "); 

scanf("%d", &b); 

if (ach) 4 

printf("\nThe two numbers in a pair are in descending order."); 
} 

else { 

printf("\nThe two numbers in a pair are in ascending order."); 
} 

return @; 


} 
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Question 36 


Question: 


Write a program that reads two numbers and divides one by the other. Specify "Division 


not possible" if that is not possible. 


Solution: 


#include<stdio.h> 
int main() { 
nie Els Lae 
float c; 
printf("\nEnter the first number: "); 
scanf("%d", &a); 
printf("\nEnter the second number: "); 
scanf("%d", &b); 
if(b != @) { 
c = (float)a/(float)b; 
pee Asse] = Aotke elo [ey ee 
} 


else { 


printf("\nDivision not possible.\n"); 


} 


return @; 


} 
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int main() { 

int a = 6; 

float b = 6.0; 

if(a == b) { 

printf("\na and b are equal"); 

} 

else { 

printf("\na and b are not equal"); 
} 

return Q; 


} 


Output: 


a and b are equal 


Question 37 


Question: 


Write a program that will print all numbers between 1 to 50 which divided by a specified 


number and the remainder is equal to 2 or 3. 


Solution: 


int main() { 
Hime <4 ake 
printf("Enter a number: "); < 
scanf("%d", &x); 
for(i=1; i<x=50; i++) { 
Cl) = — 2 || ees, at 
print#("%d\n", i); } 
iy 
} Output: 
return @; 


} 


printf ("\na = %d b = %d c = &d", a, b, 


return Q; 


a=25b=25c=0 


Question 38 


Question: 


Write a program that adds up all numbers between 1 and 100 that are not divisible by 12. 
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Solution: 


#include<stdio.h> ante eee) 4 


int main 
Of aie X = (87/8 
ine 3 els aly Sil = Be 


for(i=1; i<=100; i++) { char yeauc 


if((i%x)!= @) { HGS Se VB) 
sum += i; printf("Albert Einstein"); 

} } 

i 
else { 

printf("\nSum: %d\n", sum); 
erurnno. printf("Elsa Einstein"); 
} } 


return @; Output: 


} Albert Einstein 


Question 39 


Question: 


Write a program to calculate the value of x where x = 1 + 1/2 + 1/3 + ... + 1/50. 


Solution: 


#include<stdio.h> 
int main() { 
float x = Q; 
for(int i=1; i<=50; i++) { 
x += (float)1/i; 
} 
printeC Value of xX: 4.27 \n" . x); 
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return @; 


Question 40 


Question: 


Write a program that reads a number and find all its divisor. 


Solution: 


int main() { 

sie Sé, she 

printf("\nEnter a number: "); 

scanf("%d", &x); 

printf("All the divisor of %d are: ", x); 

for(i = 1; i <= x; i++) { 
att Xoo == Joa, 


princf("\nzd";, 1); int main() { 


} 
int a = 20, b 
} 
return Q; if(a %2==b4% 5) if 
} printf("\nPeru") ; 


} 


return @; 


} 
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Question 41 


Question: 


Write a program to find the incremented and decremented values of two numbers. 


Graph theory is an essential field of study in computer science that 


Solution: deals with the mathematical modeling and analysis of networks or 


graphs. In computer science, graphs are used to represent and analyze 


#include<stdio.h> various real-world systems such as communication networks, social 


int main() { networks, transportation networks, and many others. Graph theory 
ine Ely Wy Gs Gly Gs a8 provides a set of tools and techniques for solving complex problems 
a = 10; that arise in computer science, including algorithm design, network 
b=12; analysis, data structures, and many others. 

c=at1; 

d=b+1; 

e=a-1; 

f=b-1; 


printf("\nThe incremented value 
printf("\nThe incremented value 


printf("\nThe decremented value 


printf("\nThe decremented value 


return @; 


} 


Question 42 


Question: 


Write a program to find square of a entered number using functions. 
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Solution: 


#include<stdio.h> 
int square(); 

int main() { 

int answer; 

answer = square(); 
printf("The square of the entered number is: %d", answer); 
return(@); 

i 

int square() { 

nie, <8 

printf("Enter any number: "); 
scanf("%d", &x); 


return x*x; 
} printf ("%d %d %d\n", a, b, c); 


++a; 


att; 


return Q; 


} Output: 


Question 43 877 


Question: 


Write a program that accepts principal amount, rate of interest, time and compute the 


simple interest. 


Solution: 


#include<stdio.h> 
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int main() { Mathematical logic and Boolean logic are two 
Thpie [ele ens J different branches of logic, although they share some 
similarities. 
printf("\nEnter the principal amount: "); 
scanf("%d" ,&p) ; The formal study of mathematical reasoning and proof 
is what mathematical logic is all about. It includes 
propositional logic, predicate logic, set theory, and 
scanf("%d",&r) ; other related areas. Mathematical logic is used to 
develop rigorous mathematical proofs and to study the 


prantt(-\nenter the rate of interest: =); 


printf("\nEnter the time: "); 


scanf("%d",&t); 

SI=(p*r*t)/100; Boolean logic, on the other hand, is a type of algebraic 
logic that deals with the manipulation and evaluation of 

printf("\nSimple interest is: %d", SI); logical statements. It is based on the binary values of 

true and false, or | and 0, and uses logical operators 

such as AND, OR, and NOT to combine and 

} manipulate logical statements. Boolean logic is widely 
used in computer science, digital electronics, and other 
areas where logical reasoning is important. 


foundations of mathematics. 


return @; 


To sum up, mathematical logic is concerned with the 

: study of mathematical reasoning and proof, while 

uestion 44 

Q Boolean logic is concerned with the manipulation and 
evaluation of logical statements. Both branches of logic 


Q . have important applications in various fields, including 
uestion: 


computer science and mathematics. 


Write a program that swaps two numbers without using third variable. 


Solution: 


int main() { 

int a, b; 

printf("\nEnter the value for a: "); 
scanf("%d", &a) ; 

printf("\nEnter the value for b: "); 
scanf("%d",&b) ; 

printf("\nBefore swapping: %d %d",a,b); 
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a=atb; 

b=a-b; 

a=a-b; 

printf("\nAfter swapping: %d %d",a,b); 
return @; 


} 


Question 45 


Question: 


Write a program to find the greatest of two entered numbers using pointers. 


int main() { 


Solution: yey 
#include<stdio.h> Hie) = Toy) | 
int main() { printf("a = b"); 
int x, y, *p, *q; } 
printf("Enter the value for x: "); 

else if(a 
scanf("%d", &x); 
printf("Enter the value for y: "); Benet se 
scanf("%d", &y); } 
(a) = 08 else if(a 
q = &y; 


printf("a 


} 


if(*p>*q) { 
printh( x dS epreater than jy) 
} return @; 


ae “Bat } 
printf("y is greater than x"); 
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return @; 


Question 46 


Guestion: int main() { 


int i = 60; 
Write a program to print the output: 


body [b] = b 


if(i > 70 && i < 100) { 


printf("i is greater than 7@ and less than 100"); 


body [o] = o : 
body [d] = d 
else { 
body [y] = y 
printf("%d", i); 
} 
return @; 
Solution: 


} 


int main() { 

char i; 

cha bodys |[4ie=s(te0i Oe, dune yan: 

for(i=0; i<4; i++) 

printf("\n body[%c] = %c", body[i] , body[i]); 
return @; 


} 
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Question 47 


Question: 


Write a program to calculate the discounted price and the total price after discount 
Given: 

If purchase value is greater than 1000, 10% discount 

If purchase value is greater than 5000, 20% discount 


If purchase value is greater than 10000, 30% discount. 


int main() { 


Solution: : 
printf("%%15s = %15s\n", "albert"); 
printf("%%14s = %14s\n", "albert"); 
int main() { printf("%%13s = %13s\n", “albert"); 


double PV; 
i printf("%%12s = %12s\n", "albert"); 


printf( "Enter purchased value: "); 


rintf("%%11s %411s\n", "“albert"); 
scanf("%1f", &PV); ig ( : )s 


if(PV>10@0) { printf("%%10s = %1@s\n", "albert"); 
DirinithGeNneOLSCOUNGl= 6 ithe Pvt Oru). printf(" %%9s = %9s\n", "“albert"); 
SUSAR STC SINCE hy EE ene printf(" %%8s = %8s\n", "“albert"); 
ii 


printf(" %%7s = %7s\n", "“albert"); 
else if(PV>5000) { 


printf("\n Discount = %1f", PV* @.2); 


printf(" %%6s = %6s\n", "“albert"); 


prante("\n fhotal = 41f", PY = PV O.2); printf(" %%5s = %5s\n", “albert"); 
i printf(" %%4s = %4s\n", "“albert"); 
as return(@) ; 

Drinith (enn) DiSCOUNGl= site. PV i803): 

printf("\n Total = %1f", PV - PV* @.3); } 

7 

return @; 
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Question 48 


Question: 


Write a program to print the first ten natural numbers using while loop statement. 


Solution: 


int main() { 


#include<stdio.h> 


int i = 12; 
int main() { 
iiiete=s i if(i == 12 && i != 9) { 
while (i<=10) { print#("\nHi"); 
Bee Oa ee). printf("\nEinstein") ; 
} 
} 
return @; 
} else { 
printf( "Bye Elsa” ); 
} 
return @; - : 
Question 49 Einstein 
} 
Question: 


Write a program to shift inputted data by two bits to the left. 
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An algorithm is a set of precise, step-by- 
Solution: step instructions or procedures for solving 
a problem or achieving a specific goal. 
Algorithms are used in many areas of 


| 


#include<stdio.h> i ehagy : 

science, engineering, and computing, 
int main() { where they help to automate processes 
int x; and enable efficient computation. 


printf("Enter the integer from keyboard: "); An algorithm takes some input and 


Scant 4d" ,.&x) 5 produces some output, often involving 
some form of data manipulation or 
transformation. Algorithms are designed 
printf("\nThe left shifted data is: %d ", x<<=2); to be efficient and accurate, and they can 
be expressed in various forms, such as 
Pseudocode, flowcharts, or programming 
} languages. Algorithms can range in 
complexity from simple calculations to 

complex machine learning models. Some 

examples of algorithms include sorting 

algorithms, search algorithms, encryption 

. | algorithms, and optimization algorithms. 
Question 50 =—_ The development and analysis of 
algorithms are central to the fields of 


printf("\nEntered value: %d ",x); 


return @; 


computer science and mathematics. 


Question: 


Write a program to shift inputted data by two bits to the Right. 


Solution: 


#include<stdio.h> 

int main() { 

aiMitexc; 

printf("Enter the integer from keyboard: "); 
scanf("%d",&x) ; 

printf("\nEntered value: %d ",x); 

printf("\nThe right shifted data is: %d ", x>>=2); 


return @; 


} 
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Question 51 


Question: 


Write a program to calculate the exact difference between x and 21. Return three times 


the absolute difference if x is greater than 21. 


Because C is a structured (modular) programming 


Solution: 


language, programmers can divide their code into smaller 
#include<stdlib.h> chunks to make it easier to comprehend and, as a result, 


#include<stdio.h> . : 
make their programs simpler and less redundant. 
int main() { 


Hilgie 9 
printf("Enter the value for x: "); 
scanf("%d",&x) 3 
dt Xe =2 10 
printf("%d", abs(x-21)); 
: 
else if(x>=21) { 
printf("%d", abs{x-21)*3); int x = 25, y; 


int main() { 


} Kp = 16 (Y= 925) ese (y = 20), 
return @; primth ( “\nedi rd" axe y): 
ij 


return Q; 


} 
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Question 52 


Question: 


Write a program that reads in two numbers and determine whether the first number is a 


multiple of the second number. 


Solution: 


int main() { 

ne 3h5 SVE 

printf("\nEnter the first number: "); 
scanf("%d", &x); 

printf("\nEnter the second number: "); 
scanf("%d", &y); 

I(x oy == 0) 4 

printf("\n%d is a multiple of %d.\n", x, y); 
} 

else { 


printf("\n%d is not a multiple of %d.\n", x, y)3 


} int main() { 


int x = 10; 


(x == 10 ? printf( "True" ) : printf( "False" )); 


return @; 


} 
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Question 53 


Question: 


Write a program to print the output: 
Name of the book = B 

Price of the book = 135.00 

Number of pages = 300 

Edition of the book = 8 


using structures. 


int main() { 


: int num, x, y, Z;3 
Solution: 


printf("Enter a three digit number: 


scanf("%d", &num) ; 


int main() { 
x=num%10; 
struct book { 


y=(num/10)%10; 


char name; 
float price; Z=(num/10@)%10; 
int pages; printf("%d is the sum of the digits of the number %d.", x+y+z, num); 
int edition; 
return Q; 
}3 


i 


struct book b1; 
bi.name = 'B'; 
bi.price = 135.00; 
300; 
b1.edition = 8; 


b1.pages 


printf("\n Name of the book = %c", b1.name); 
printf("\n Price of the book = %f", b1.price); 
printf("\n Number of pages = %d", b1.pages); 
printf("\n Edition of the book = %d", b1.edition); 


366 


return @; 


Question 54 


Question: 


Write a program to convert Celsius into Fahrenheit. 


Solution: 


#include<stdio.h> 

int main() { 

float fahrenheit, celsius; 

celsius = 36; 

fahrenheit = ((celsius*9)/5)+32; 

printf("\nTemperature in fahrenheit is: %f", fahrenheit); 
return @; 


i 


Question 55 


Question: 


Write a program that will examine two inputted integers and return true if either of them 


is 50 or if their sum is 50. 
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Solution: 


int main() { 

ale 45 SVE 

printf("\nEnter the value for x: "); 

scanf("%d", &x); 

printf("\nEnter the value for y: "); 

scanf("%d", &y); 

if(x == 50 || y == 5@ || (x + y == 5@)) { 
printf("\nTrue"); 


} 
else { 
int main() { 

printf("\nFalse"); 
; while(!printf("Albert Einstein") ){} 
return @; return @; 
: } 
Question 56 
Question: 


Write a program that counts the even, odd, positive, and negative values among eighteen 


integer inputs. 


Solution: 
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#include<stdio.h> 
int main () { 


nt x, even = @, odd = 9, positive = 0, negative = @; 


printf ( )3 

for(int i = @; i < 18; i++) { #include<stdio.h> 

scanf ( » &X)3 int main() { 

te (6¢ 5: ()) af int x = 0, y=1;3 
positive+t+; if(x == @) { 

ee ee (y > 1 ? printf("\nHi") : printf ("\nAlbert")); 
negativet+; } 

} else { 

f(x % 2 == @) { printf("\nHi Albert!"); 
event++; } 

} 

if(x %2 = 0) { return Q; Output: 
odd++; } Albert 

} 

} 

printf ( » even); 

printf( » odd) ; 

printf ( » positive); 

printf ( » negative); 
inn @; 

} 


#include<stdio.h> 

int main() { 

switch(printf("Albert Einstein")){} 
return @; 


} 


Output: 


Albert Einstein 
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Question 57 


Question: 


Write a program to check whether the person is a senior citizen or not. 


int main() { 


Solution: : 
int x; 


printf("Enter any number: "); 


int main() { scanf ("%d", &x); 
int age; if(x > 100) { 
printr( “Enter age:: “); 
scanf("%d", &age); 


if(age>=60) { 


printf ("\nAlbert"); 


printf( "Senior citizen"); 


} 


else { 


printf("Not a senior citizen"); 


} 


return @; 
} } 


return @; 
} 


Question 58 


Question: 


Write a program that reads a student's three subject scores (0-100) and computes the 


average of those scores. 
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Solution: 


#include<stdio.h> 

int main() { 

float score, total_score = @; 

int subject = Q; 

printf("Enter three subject scores (@-100):\n"); 
while (subject != 3) { 

scanf("%F", &score); 

if(score < @ || score > 100) { 
printf("Please enter a valid score.\n"); 
} 

else { 

total score += score; 


subject++; 


l 
} 


printf("Average score = %.2f\n", total_score/3) ; 


return @; 


} 


Question 59 


Question: 


What results would the following programs produce? 
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int main() { 

fOr (init a= die Sis aces) 
ie = =3 

break; 


i" 
Pigalinitesf( eevee Vuelo) os 


Solution: 


int main() { 

fOr (@inite ala dia <= Sica) afl 
if G==3)) 4 

goto HAI; 

} 

Digainieh(e Vn) od) ae ele 

} 

HAT pigalinitet: (ee Vine lalauixe )): 
} 


int main() { 


int a = 15, b = 4; 


float c = (float)a/(float)b; 


printf("%d/%d = %.2f\n", a, b, c); 
return @; 


} 
Output: 


15/4 = 3.75 


int main() { 
int a = 6, b 
at++ +b; 
printf ("\n%d %d %d", a, b, c); 


return @; 


} 
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Solution: 


Linux 


#include<stdio.h> 


int main() { 


GOR = as et 

printf("This loop will run forever.\n"); 

} 

return @; 

} int main() { 
iloehe ah = 5,58 
while(i == 5.5) { 

Solution: ib = al & G)otie 


printf("\n%Ft", i); 


This loop will run forever. 


This loop will run forever. } 

This loop will run forever. return @; 

This loop will run forever. } 

This loop will run forever. Output: 


ThasMloopewill run) FORECVGClpegmer eters 
4.700000 


#include<stdio.h> 
int main() { 
printf("Hello,world!"); 


return @; 
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printf("Hello,world!"); 
} 


Solution: 


Hello,world! 


int main() { 
float i = 5.5; 
while(i == 5.5) { 


Here jeLeathaneu( Mabaue ta al) es 


printf("linux\n"); gar eee 
exit (@); 

printf("php\n"); return Q; 
return @; 


; } 


Output: 


5.500000 


Solution: 


linux 


int main() { 
FOr (int 1-1 81<=55 i++) 
de — Sree 


continue; 
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Ir 
pRintt (Ged \ni we, as) 


} 


return @; 


} 


Solution: 


int main() { 


u BR NB 


ame 2) = ©» lo = 23 

while(a >= 

d= 3 
#include<stdio.h> b+4; 
int main() { 
aie €) = ao, le 2G, ~e 
G = (e) < [o)) 2 @ & [os 
Print Gesdecuee) 5 } 


return @; else { 


if(a == b) 


continue; 


} printf("\n%d %d", a, b); 
} 
} 


return Q; 


Solution: } 


10 
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#include<stdio.h> 


#define A 15 2h ideal’) 
int main() { int x = Q; 
ae TOnn( axe) 
xX=Ae ; 

printf ("\nAlbert"); 
praneh(s4d—,. x) 

return Q; 
return @; 
} } 
Solution: 
als 


#include<stdio.h> 
#include<stdlib.h> 
int main() { 

sliqie ake 


HOR(P=N 5d <= 35 ttt 


printf((i&1) ? "odd\n" : "even\n"); 
iT 

exit (EXIT_SUCCESS) ; 

i 
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Solution: 


odd 
even 


odd 


#include<stdio.h> 

#include<math.h> 

int main() { 

double a, b; 

a= -2.5;3 

b = fabs(a); 

printt( |s.21f| <= 4,21F\n 5a, 6): 
return @; 


} 


Solution: 


|-2.50| = 2.50 


#include<stdio.h> 
#include<stdlib.h> 
int main() { 


Nite x= ee Var— 3° 


aT 


int main() { 


int x; 


float y = 2.0; 


switch (x = y + 3) { 


} 


return Q; 


} 


printf("%d\n", abs(-x-y)); 
return @; 


i 


Solution: 


aS 


int main() { 

Initex= 2) anV—Si 
printf("%d\n", -(-x-y))3 
return @; 


} 


Solution: 


5 


378 


int main() { 
int x = 5; 
switch (x - 6) { 
case -1: 
printf("\nAlbert") ; 
case @: 


printf("\nJohn") ; 


printf("\nMary") ; 


default : 


printf("\nJames") ; 


int main() { 
nyane Yel, Wy ele 
printf("%d\n", x-(-y)); 


int main() { 


return @; 
int y[] = {20, 40, 60, 80, 100}; 
} 
for(int x = @; x <= 4; x++) { 
printf("\n%d", *(y + x))3 
} 
Solution: return 8: 
15 } 
Question 60 
Question: 


Write a program to find the size of an array. 


Solution: 


int main() { 

ane (wd |[]) 3 Gili, M2, Bei wh, SS, isis 
int n = sizeof(num) / sizeof(num [@]); 
printf("Size of the array is: %d\n", n); 
return @; 


} 
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Question 61 


Question: 


Write a program that prints a sequence from 1 to a given integer, inserts a plus sign 


between these numbers, and then removes the plus sign at the end of the sequence. 


Solution: 


#include<stdio.h> 

int main () { 

Te. Soy abe 

printf("\nEnter a integer: \n"); 
scanf("%d", &x); 


if(x>®) { 

printf("Sequence from 1 to %d:\n", x); int main() { 
for(i=1; 1<x; i++) { char i[2] = "B"; 

ia ee ee printf("\n%c", i[@]); 
ene i); AB ie eae 

} return @; 

Return: } 

ij 
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Question 62 


Question: 


Write a program to verify whether a triangle's three sides form a right angled triangle or 


not. 


Solution: 


#include<stdio.h> 

int main() { 

me alone 

printf("Enter the three sides of a triangle: \n"); 

scanf("%d %d %d",&a,&b, &c); 

if((a*a)+(b*b)==(c*c) || (a*a)+(c*c)==(b*b) || (b*b)+(c*c)==(a*a)) { 
printf("Triangle's three sides form a right angled triangle.\n"); 

} 

else { 

printf("Triangle's three sides does not form a right angled triangle.\n"); 
} 

return @; 


} 


int main() { 


printf("%c", “einstein"[4]); 


return Q; 


} 
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Question 63 


Question: 


Write a program that will find the second-largest number among the user's input of three 


numbers. 


Solution: 


#include<stdio.h> 
int main() { 
nie Ely lag <8 
printf("\nEnter the first number: "); 
scanf("%d", &a); 
printf("\nEnter the second number: "); 
scanf("%d", &b); 
printf("\nEnter the third number: "); 
scanf("%d", &c); 
if(a>b && a>c) { 
if(b>c) 
printf("\n%d is second largest number among three numbers", b); 
else 


printf("\n%d is second largest number among three numbers", c); 


H 
else if(b>c && b>a) { 
if(c>a) 
printf("\n%d is second largest number among three numbers", c); 
else 
printf("\n%d is second largest number among three numbers", a); 
} 


else if(a>b) 
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printf("\n%d is second largest number among three numbers", a); 
else 
printf("\n%d is second largest number among three numbers", b); 


return @; 


Question 64 


Question: 


Write a program to calculate the sum of the two given integer values. Return three times 


the sum of the two values if they are equal. 


int main() { 


int x = 53286, y=0, i; 


Solution: while(x!=0) { 
i=x%10; 

int myfunc(); y=y*10+i; 

int main() { x/=10; 

printf("%d", myfunc(3, 5)); 

printf("\nzd", myfunc(6, 6)); 

Ere tees printf("%d", y); 

} return @; 

int myfunc(int a, int b) { } 

return a == b ? (a+ b)*3 > a + b; 

ii 
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Question 65 


Question: 


Write a program that accepts minutes as input, and display the total number of hours and 


minutes. 


int main() { 


float num[5] = { 11.5, 12.5, 13.5, 14.5, 15. 


Solution: 
printf("%.1f\n", *(num+1)); 


#include<stdio.h> printf("%.1f\n", *(num+4) ); 
int main() { cetuan GF 


int mins, hrs; 
printf("Input minutes: "); : 
scanf("%d",&mins) ; 
hrs=mins/6@; 

mins=mins%60; 

printf("\n%d Hours, %d Minutes.\n", hrs, mins); 
return @; 


} 


Question 66 


Question: 


Write a program to determine whether a positive number entered by the user is a multiple 


of three or five. 
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Solution: 


#define MULT(i) (i*i) 
int main() { 
int main() { 


lmitenexe; 
printf("\nEnter a number: "); int x = 6; 
scanf("%d", &x); int a = MULT(x++); 


Tee 96 8 ea (2 || eS eS 0) | 
printf("True"); 

} 

else { 

printf("False"); } 
} 


return @; 


} 


int b = MULT(++x); 


printf("\n%d %d", a, b); 


return Q; 


Question 67 


Question: 


Write a program to verify whether one of the two entered integers falls within the range 


of 100 to 200 included. 


Solution: 


int main() { 


Ae hs SVE 
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printf("\nEnter the value for x: "); 

scanf("%d", &x); 

printf("\nEnter the value for y: "); 

scanf("%d", &y); 

if((x >= 100 && x <= 200) || (y >= 100 && y <= 200)) { 
printf("True"); 
ii 


else { int main() { 


printf("False"); [Ret aed imeem Wie-Tar ame 


} int i = Q; 
return @; 
} while(x[i]) { 
printf("%c at %p\n", x[i], &x[i]); 
i++; 
} 
return @; 
Question 68 
} 
Question: 


Write a program to determine which of the two given integers is closest to the value 100. 


If the two numbers are equal, return 0. 


Solution: 


int myfunc(); 

int main() { 

printf("%d", myfunc(86, 99)); 
printf("\n%d", myfunc(55, 55)); 
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printf("\n%d", myfunc(65, 80)); 
return @; 

} 

int myfunc(int a, int b) { 

int x = abs(a - 100); 

int y = abs(b - 100); 

MeeUIAn) 3 Ge WY Pe) 8 (Ot xe Wy Pe) 8 Loe 


} 


Question 69 


Question: 


Write a program to determine whether a positive number entered by the user is a multiple 


of three or five, but not both. 


int main() { 


printf("%-9s al\n", "alan"); 


Solution: P 
printf("%-8s al\n", "alan"); 
printf("%-7s al\n", "alan"); 
int main() { printf("%-6s al\n", "alan"); 
nae S<R 


printf("%-5s al\n", "alan"); 
printf("\nEnter a number: "); 


scanf("%d", &x); 


printf("%-4s al\n", "alan"); 


det (Xeon — Oe = — eet return @; 
printf("True"); } 

} 

else { 


printf("False"); 
ii 
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return @; 


Question 70 


Question: 


Write a program to determine whether two entered non-negative numbers have the same 


last digit. 

Solution: 
#include<ctype.h> 
int main() { 

int main() { char x; 

int xX, y3 x = getchar(); 


printf("\nEnter the value for x: "); 
scanf("%d", &x); 


if(islower(x)) { 


printf("\nEnter the value for y: "); iin dae 
scanf("%d", &y); } 

if(abs(x % 10) == abs(y % 10)) { else { 
printf("True") ; putchar(tolower(x)); 
} 

else { ; 

printf("False"); oe 

} } 

return @; 

ii 
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Question 71 


Question: 


Write a program to determine whether a given non-negative number is a multiple of 12 or 


it is one more than a multiple of 12. 


Solution: 


int main() { 

cme 3 vile} 

Dts ee — Oe ea 1 
printf("True"); 

} 

else { 


printf("False"); 


i 
int main() { 
return @; 
} printf(6 + "Albert Einstein"); 


return @; 


} 
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Question 72 


Question: 


Write a program that accepts two integers and returns true when one of them equals 6, or 


when their sum or difference equals 6. 


Solution: 


int main() { 

ae ds SVE 

printf("\nEnter the value for x: "); 

scanf("%d", &x); 

printf("\nEnter the value for y: "); 

scanf("%d", &y); 

if(x == 6 || y == 6 || x + y == 6 || abs(x - y) == 6) { 
printf("True"); 


} 

else { 

printf("False"); int main() { 

} printf("%Ff\n", (float)(int)10.5 / 4); 
return @; return @; 

} 


} 


Output: 


2.500000 
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Question 73 


Question: 


Write a program to check whether it is possible to add two integers to get the third 


integer from three entered integers. 


Solution: 


int main() { 

ne 345 Min VAR 

printf("\nEnter the value for x: "); 
scanf("%d", &x); 

printf("\nEnter the value for y: "); 
scanf("%d", &y); 


int myfunc(); 


: int main() { 
printf("\nEnter the value for z: "); 


scanf("%d", &z); printf("\nAlbert Einstein"); 
aoe ee ee ee || || eee ee || ye a oe Se myfunc(); 
printf("True"); return @; 
i 
} 
else { 


int myfunc() { 


printf("False"); 
} printf("\nElsa Einstein"); 
return @; main(); 


} } 
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Question 74 


Question: 


Write a program that converts kilometers per hour to miles per hour. 


Solution: 


int main() { 

float kmph; 

printf("Enter kilometers per hour: "); 

scanf("%F", &kmph) ; 

printf ("\n%F miles per hour", (kmph * @.6213712)); 


return @; 
} 
int main() { 
printf("Albert Einstein\n"); 
; main(); 
Question 75 
return Q; 
Question: } 


Write a program to calculate area of an ellipse. 


Solution: 


aoe 


int main() { 

float major, minor; 

printf("\nEnter length of major axis: "); 

scanf("%f", &major) ; 

pranthC \nEnter Jength of minor axis: ~); 

scanf("%F", &minor) ; 

printf("\nArea of an ellipse = %“@.4f", (PI * major * minor)); 


return @; 


} 


Question 76 


Question: 


Write a program to calculate the sum of three given integers. Return the third value if the 


first two values are equal. 


Data structures are ways of organizing and storing data in a 
computer program or system, so that it can be accessed and used 
efficiently. They provide a way to manage and manipulate data in 
Solution: a more organized and efficient manner, which is important for 
many computer applications that deal with large amounts of data. 


#include<stdio.h> : ; 
2 There are many different types of data structures, each with their 


int myfunc(); own strengths and weaknesses. Some common examples of data 

structures include arrays, linked lists, stacks, queues, trees, graphs, 

and hash tables. Each of these data structures has different 

printf("\n%d", myfunc(11, 11, 11)); properties, such as the way they store and access data, the 

printf("\n%d", myfunc(11, 11, 16)); complexity of their operations, and their suitability for different 
types of applications. 


int main() { 


printf("\n%d", myfunc(18, 15, 10)); 


return @; Choosing the right data structure for a given problem is an 
important part of designing efficient algorithms and software 
} systems. By selecting the appropriate data structure, developers 


int myfune(ine a, int b, int ¢) 4 can improve the performance, scalability, and maintainability of 
their applications, and provide better user experiences for their 


if (ar== b Ssabe== Cc) recur @; users 
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iif (an== b))s Return G5 
lif (av== Gs RecUM EDS 
if (b == c) return a; 


else return a+b+c; 


} 

Question 77 

Question: 

Write a program to convert bytes to kilobytes. int main() { 
int x dk; 
X++3 
if(x <= 6) { 

Solution: 


printf("\nC language"); 


#include<stdio.h> exit(@); 


int main() { 
main(); 
double bytes; 


printf("\nEnter number of bytes: "); } 
scanf("%1F", &bytes) ; return @; 
printf("\nKilobytes: %.21f", (bytes/1024)); ‘ 


(eteieWlei) Bs 


i 
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Question 78 


Question: 


Write a program to convert megabytes to kilobytes. 


Solution: 


#include<stdio.h> 

int main() { 

double megabytes, kilobytes; 

printf("\nInput the amount of megabytes to convert: "); 

scanf("%1f", megabytes) ; 

kilobytes = megabytes * 1024; 

printf("\nThere are %1f kilobytes in %1f megabytes.", kilobytes, megabytes) ; 
return @; 


} 


Question 79 


Question: 


Write a program to count the number of even elements in an integer array. 


Solution: 


#include<stdio.h> 
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int main() { 

int array[1000@], i, arr_size, even=@; 
printf("Input the size of the array: "); 
scanf("%d", &arr_size); 

printf("Enter the elements in array: \n"); 
for(i=@; i<xarr_size; i++) { 
scanf("%d",&array[i]); 

jh 


for(i=@; i<xarr_size; i++) { 
if(array[i]%2==0) { 
even++; 
} 
} 


printf("Number of even elements: %d", even); 


return @; 


} 


Question 80 


Question: 


Write a program to count the number of odd elements in an integer array. 


Solution: 


#include<stdio.h> 


int main() { 
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int array[1000], i, arr_size, odd=@; 
printf("Input the size of the array: "); 


scanf("%d", &arr_size); 


printf("Enter the elements in array: \n"); 
for(i=@; i<arr_size; i++) { 
scanf("%d",&array[i]); 

y 


for(i=@; i<arr_size; i++) { 
if(array[i]%2!=0) { 
odd++; 


} 


i 
printf("Number of odd elements: %d", odd); 


return @; 


} 


Question 81 


Question: 


Write a program that will accept two integers and determine whether or not they are 


equal. 


Solution: 


#include<stdio.h> 
int main() { 


Ane Oty SE 


ao7 


Automated reasoning refers to the use of computer 
programs and algorithms to automatically derive 
logical conclusions from given premises. The goal of 


printf("Input the values for x and y: \n"); 


scanf("%d %d", &x, &y); automated reasoning is to develop techniques that 
if(x == y) { can automate the process of reasoning and problem- 
solving, enabling computers to perform tasks that 

printf("x and y are equal\n"); would otherwise require human intelligence. 


} Automated reasoning systems typically use symbolic 

else { logic and formal reasoning methods to analyze the 

printf("x and y are not equal\n"); logical structure of a problem, identify potential 

solutions, and generate a proof or a refutation. These 

} systems can be used in a variety of applications, such 

return @; 4 as software verification, theorem proving, expert 
} systems, and artificial intelligence. 


Automated reasoning is a critical component of 
many AI systems, particularly in domains that 
require advanced logical reasoning and decision- 
making, such as medicine, law, and finance. It is also 

Question 82 = an active area of research in computer science, 
mathematics, and philosophy. 


Question: 


Write a program to find the third angle of a triangle if two angles are given. 


Solution: 


#include<stdio.h> 

int main() { 

int anglei1, angle2; 

printf("\nEnter the first angle of the triangle: "); 

scanf("%d", &anglet); 

printf("\nEnter the second angle of the triangle: "); 

scanf("%d", &angle2); 

printf("\nThird angle of the triangle is: %d", (180 - (angle1 + angle2))); 


return @;3 


i 
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Question 83 


Question: 


Write a program to determine whether a particular year is a leap year or not. 


Solution: 


#include<stdio.h> 

int main() { 

int year; 

printf("Enter the year: "); 

scanf("%d", &year); 

if((year % 400) == @) { 

printf("\n%d is a leap year.", year); 

} 

else if((year % 100) == @) { 

printf("\n%d is a not leap year.", year); 
} 

else if((year % 4) == 6) { 

printf("\n%d is a leap year.", year); 

} 

else { 

printf("\n%d is not a leap year.", year); 
} 


return @; 


} 
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Question 84 


Question: 


Write a program that reads the candidate's age and determine a candidate's eligibility to 


cast his own vote. 


Solution: 


#include<stdio.h> 

int main() { 

int age; 

printf("\nEnter the age of the candidate: "); 

scanf("%d", &age) ; 

if(age<18) { 

printf("\nWe apologize, but the candidate is not able to cast his vote."); 
printf("\nAfter %d year, the candidate would be able to cast his vote.", (18- 
age) ); 

} 

else { 


printf("Congratulation! the candidate is qualified to cast his vote.\n"); 


int main() { 


char *x = "Albert Einstein\n"; 


while(putchar(*x++) ); 


return @; 


} 
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Question 85 


Question: 


Write a program to Convert Yard to Foot. 


Solution: 


#include<stdio.h> 

int main() { 

float yard; 

printf("\nEnter the Length in Yard : "); 
scanf("%f", &yard); 

printf ("\n%f Yard in Foot is: %f", yard, (3*yard)); 
return @; 


} 


Question 86 


Question: 


Write a program to convert gigabytes to megabytes. 


Solution: 


#include<stdio.h> 


int main() { 
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double gigabytes, megabytes; 

printf("\nInput the amount of gigabytes to convert: "); 

scanf("%1f", &gigabytes) ; 

megabytes = gigabytes*1024; 

printf("\nThere are %1f megabytes in %1f gigabytes.", megabytes, gigabytes); 
return @; 


} 


Question 87 


Question: 


Write a program to Convert Kilogram to Pounds. 


Solution: 


#include<stdio.h> 

int main() { 

loa Kees lbs: 

printf("\nEnter Weight in Kilogram: "); 
scanf("%F", &kg); 

lbs = kg*2.20462; 

printf("\n%F Kg = %Ff Pounds", kg, lbs); 
return @; 


} 
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Question 88 


Question: 


Write a program to Convert Kilogram to Ounce. 


Solution: 


#include<stdio.h> 

int main() { 

float kg, ounce; 

printf("\nEnter Weight in Kilogram: "); 
scanf("%F", &kg); 

ounce = kg*35.274; 

printf("\n%f Kg = %Ff Ounce", kg, ounce); 


return @; 


i 


Question 89 


Question: 


Write a program to Convert Pounds to Grams. 


Solution: 
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#include<stdio.h> 

int main() { 

float pound, gram; 

printf("\nEnter Weight in Pounds: "); 
scanf("%F", &pound) ; 

gram = pound*453.592; 

printf("\n%F Pound = %f Grams", pound, gram); 


return @; 


} 


Question 90 


Question: 


Write a program to verify whether a triangle is valid or not using angles. 


Solution: 


#include<stdio.h> 

int main() { 

int angle1, angle2, angle3, sum; 

printf("\nEnter the first angle of the triangle: "); 

scanf("%d", &angle1); 

printf("\nEnter the second angle of the triangle: "); 
scanf("%d", &angle2); 

printf("\nEnter the third angle of the triangle: "); 

scanf("%d", &angle3); 

sum = angle1 + angle2 + angle3; 


if(sum == 180) { 
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printf("\nThe triangle is valid."); 

i 

else { 

printf("\nThe triangle is not valid."); 
} 


return @; 


} 


Question 91 


Question: 


Write a program to add the digits of a two-digit number that is entered by the user. 


Solution: 


#include<stdio.h> 

int main() { 

ane <5 Wy SUS Os 

printf("\nEnter a two-digit number: "); 
scanf("%d", &x); 

Vas 

while(y != 6) { 

sum = sum + y % 10; 

y=y/ 10; 

} 

printf("\nSum of digits of %d is: %d", x, sum); 
return @; 


} 
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Question 92 


Question: 


Write a program to verify if a character you entered is a vowel or a consonant. 


Solution: 


#include<stdio.h> 

int main() { 

char ch; 

printf("\nEnter a character: "); 


scanf("%c", &ch); 


(che ——= eer ieee —— ec hie—— 


chee ‘a’ [| ch == "E” || chee "r® [| ch 


printf("\n%c is a vowel", ch); 

} 

else { 

printf("\n%c is a consonant", ch); 


} 


return @; 


} 
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Natural Language Processing (NLP) is a subfield of artificial 
intelligence (AI) and computer science that deals with the 
interaction between computers and human language. The goal 
of NLP is to enable computers to understand, interpret, and 
generate human language, both written and spoken. 


NLP involves a range of techniques, including statistical and 
machine learning algorithms, pattern recognition, semantic 
analysis, and computational linguistics. It is used to build 
applications such as language translation, sentiment analysis, 
speech recognition, chatbots, and question-answering systems, 
among others. 


NLP is a rapidly evolving field, with new techniques and 
applications being developed all the time. Its ultimate goal is 
to enable seamless communication between humans and 
computers, allowing us to interact with technology in more 
natural and intuitive ways. 


Question 93 


Question: 


Write a program to find factorial of a number. #define x 2 
int main() { 
int i; 


Solution: for(i=24; i<28; i++) { 


printf("%d %% %d = %d\n", i, x, i%x); 


} 


int main() { 
int ah fact=1, num; return Q; 
printf("\nEnter a number: "); } 


scanf("%d", &num) ; Output: 


for(i=1; i<=num; i++) { 24%2=0 
h2= 
fact=fact*i; 


} 25% 2= 


preintk(>\nFactorial of %d as: 4d=; num, fact); 26%2=0 


return @; 


} 27% 2=1 


Question 94 


Question: 


Write a program to print number of days in a month. 


Solution: 
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int main() { 

int x[12]={31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30,31}, m; 
printf("\nEnter the month number: "); 
scanf("%d", &m) ; 

ace( me 29 | || im<ah) 4 

printf("Invalid input"); 

} 

else if(m==2) { 

printf("\nNumber of days in month 2 is either 29 or 28"); 
} 

else { 


printf("\nNumber of days in month %d is %d", m, x[m-1]); 


} 
return @; 
} int main() { 
char *names[] = { 
"Albert", 
Question 95 "Alan", 
"John", 
Question: "James", 


"Mary" 
Write a program to concatenate two strings. 


}3 


int i; 


for(i=0;1<5;i++) 


Solution: puts(*(names+i)); 


return(@); 
} 
int main() { 


char a[1000], b[1000]; 
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printf("\nEnter the first string: "); 

scanf("%s", a); 

printf("\nEnter the second string: "); 

scanf("%s", b); 

strcat(a, b); 

printf("\nString produced by concatenation is: %s", a); 
return @; 


} 


Question 96 


Question: 


Write a program to find maximum between two numbers. 


int main() { 


Solution: 
for(int x=2; x<=25; x=x+2) { 
printf("%d\t", x); 

int main() { } 

int a,b; 


putchar('\n'); 


printf("Enter two numbers: \n"); 


scanf("%d%d", &a, &b); return Q@; 
if(a>b) { } 
printf("\n%d is a maximum number", a); 

ii 

else { 


printf ("\n%d is a maximum number", b); 


} 
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return @; 


} 
Question 97 #include<stdio.h> 
int main() { 
Question: for(int x=3; x>=1; x--) { 


Write a program to compare two strings. 


Solution: 


int main() { 

char a[100@], b[100]; 

printf( "Enter the first string: \n"); 
scanf("%s", a); 

printf("Enter the second string: \n"); 
scanf("%s", b); 

if (strcmp(a,b) == @) { 

printf("The 2 strings are equal.\n"); 
} 

else { 

printf("The 2 strings are not equal.\n"); 
} 

return @; 


} 
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for(int y=1; y<=x; yt++) { 
printh( 26d nny); 

} 

printf("*"); 

J 


return @; 


ji 


#include<stdio.h> 


int main() { 


puts("Albert Einstein") ; 


return @; 


} 


Output: 


Albert Einstein 


Question 98 


Question: 


Write a program to convert the upper case letter to lower case letter. 


Solution: 


#include<ctype.h> 
#include<stdio.h> 
int main() { 

char ch; 

ch = 'G'; 


printf("%c in lowercase is represented as %c", ch, tolower(ch)); 


return @; 


} 


Question 99 


Question: 


Write a program to find the quotient and remainder of a entered dividend and divisor. 


Solution: 


#include<stdio.h> 
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int main() { 

int dividend, divisor; 

printf("\nEnter dividend: "); 

scanf("%d", &dividend) ; 

printf("\nEnter divisor: "); 

scanf("%d", &divisor); 

printf("\nQuotient = %d\n", (dividend / divisor)); 
printf("\nRemainder = %d", (dividend % divisor) ); 
return @; 


} 


Question 100 


Question: 


Write a program to determine the Size of int, float, double and char. 


Solution: 


#include<stdio.h> 

int main() { 

printf("Size of char is: %ld byte\n",sizeof(char)); 
printf("Size of int is: %ld bytes\n",sizeof(int)); 
printf("Size of float is: %ld bytes\n",sizeof(float) ); 
printf("Size of double is: %ld bytes", sizeof(double)); 
return @; 


} 
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Question 101 


Question: 


int main() { 


Write a program to verify the password until it is correct. ae 
int i; 


for(i=-3; 1<3; i++) 
printf("%d ", 1); 


Solution: for(; i>=-3; i--) 
printf("%d ", i); 


int main() { putchar('\n'); 


int pwd, i; return @; 
while (i!=0) { } 
printf("\nEnter the password: "); 


scanf("%d", &pwd) ; 
if (pwd==1988) { Output: 
printf("The password you entered is correct"); 
-3-2-10123210-1 -2 -3 
i=0; 
i 


else { 


printf( "Incorrect password, try again"); 


Je 
peinthG Nn) 
int main() { 
} 
return @; ane Ra 3 
} printf("\nEnter the value for x: "); 


scanf("%d", &x); 
printf("\nEnter the value for y: "); 


scanf("%d", &y); 


(x>y)? printf("\nx is greater"): printf("\ny is greater"); 


return Q; 


} 
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Question 102 


Question: 


Write a program to find absolute value of a number. 


Solution: 


#include<stdio.h> 

#include<stdlib.h> 

int main() { 

int num; 

printf("Input a positive or negative number: \n"); 
scanf("%d", &num) ; 

printf("\nAbsolute value of |%d| is %d\n", num, abs(num)); 


return @; 


} 


Question 103 


Question: 


Write a program that will accept a person's height in cm and classify the person based on 


it. 


Solution: 
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#include<stdio.h> 
int main() { 
float ht; 
printf("\nEnter the height (in cm): "); 
scanf("%F", &ht); 

if(ht < 150.0) { 

printf ("Dwar f.\n"); 

} 

else if((ht >= 150.0) && (ht < 165.0)) f{ 
printf("Average Height.\n"); 

} 

else if((ht >= 165.0) && (ht <= 195.0)) f{ 
printf("Taller.\n"); 
} 

else { int main() { 
printf("Abnormal height.\n"); int i = 6; 

} 


return @; 


} 


while(i==1) 


printf("%d\n", i); 


} 


Question 104 


Question: 


Write a program to calculate the area of different geometric shapes using switch 


statements. 


Solution: 
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Robotics is a branch of engineering and computer science 
that deals with the design, construction, operation, and use 
Heya. (Ue eae oc Re Fe of robots. Robots are programmable machines that can 
carry out tasks autonomously, or with minimal human 
int main ( ) f intervention. 
int choice; Robotics involves the integration of various engineering 
float r, 1, w, b, h; aGciphass, including thedhanical engincorig, eleceeal 
engineering, and computer science. Robotics applications 
printf("\nEnter 1 for area of circle: "); can be found in a wide range of industries, from 
manufacturing and agriculture to healthcare and space 


printf("\nEnter 2 for area of rectangle: "); meclontion 


printf("\nEnter 3 for area of triangle: "); 
Robots can be classified based on their functionality, such 


printf ("\nEnter your choice : “ )3 as industrial robots used for manufacturing, service robots 
scanf( ey dT &choice) ; used in healthcare and hospitality, and military robots used 
in defense and surveillance. They can also be classified 
based on their mobility, such as wheeled, legged, aerial, or 


. . underwater robots. 
switch(choice) { 


cased: ; : : 
The field of robotics is constantly evolving, with 


printf ("Enter the radius of the circle: "); advancements in artificial intelligence, machine learning, 
scanf("%F", &r); 


and materials science enabling the development of more 
capable and sophisticated robots. Robotics has the 
printf("\nArea of a circle is: %f", (3.14*r*r));] potential to revolutionize various industries and improve 

the quality of life for people by automating tedious or 
break; dangerous tasks and enabling new forms of human-robot 


collaboration. 


Gasew2;: 
printf("Enter the length and width of the rectangle: \n"); 
scanf("%F%F", &1, &w); 

printf("\nArea of a rectangle is: %f", (1*w)); 

break; 

casees): 

printf("Enter the base and height of the triangle: \n"); 
scanf("%F%F", &b, &h); 

PhinthGe\nArGa Of a ervdngle 1st “Zhe. (On54bsh))s 

break; 

default: 

printf("\nPlease enter a number from 1 to 3."); 

break; 


} 


return @; 


} 
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Question 105 


Question: 


Write a program to accept a character from the keyboard and print "Yes" if it is equal to y. 


Otherwise print "No". 


Solution: 


int main() { 

char ch; 

printf ("Enter a character: "); 
ch = getchar (); 

ih(che==— yo Wleche=— 1. )e4 
printf ("Yes\n"); 

ii 

else { 

printf (“No\n" ); 

} 

return(@); 


i 


int main() { 

int num[6] = {21, 22, 23, 24, 25, 26}; 
for(int i = 0; i <= 7; i++) { 
printf("\n%d", num[i]); 


} 
21 
return @; 


22 
} 

23 
24 
25 
26 
-759135232 


-1723617269 
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Question 106 


Question: 


Write a program that uses bitwise operators to multiply an entered value by four. 


int main() { 


Solution: for(int x=5; x>=1; x--) f{ 
#include<stdio.h> for(int y=1; y<=x; yt+) { 
int main() { print#("* "); 

Nonny Sy 38 


} 
printf("\n"); 


printf("Enter a integer: "); 
scanf("%ld", &x); 

Ye 

X =X << 23 

printf("%ld x 4 = %4ld\n", y, x); 
return @; 


} 


Question 107 


Question: 


Write a program to check whether a number entered by the user is power of 2 or not. 


Solution: 
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int main() { 
int x; #define A 16 
printf("Enter a number: "); #define B 4 
scanf("%d", &x); 

ip Ocl= O) Saat (kOe = 1) ) == 8) 


printf("\n%d is a power of 2", x); 


int main() { 


printf( "A+B: %d\n", A+B); 


} printf("A-B: %d\n", A-B); 
else { printf("AxB: %d\n", A*B); 
printf("\n%d is not a power of 2", x); 

} printf("A/B: %d\n", A/B); 
return Q; return @; 

} } 


Question 108 


Question: 


Write a program to determine whether a triangle is scalene, isosceles, or equilateral. 


Solution: 


int main() { 

int sidel, side2, side3; 

printf("\nEnter the first side of the triangle: "); 
scanf("%d",&side1) ; 

printf("\nEnter the second side of the triangle: "); 
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scanf("%d",&side2) ; 

printf("\nEnter the third side of the triangle: "); 
scanf("%d" ,&side3) ; 

if(side1l == side2 && side2 == side3) { 
printf("\nThe given Triangle is equilateral."); 

} 

else if(sidel == side2 || side2 == side3 || side3 == side1) { 
printf("\nThe given Triangle is isosceles."); 

} 

else { 

printf("\nThe given Triangle is scalene."); 

} 

return @; 


} 


Question 109 


Question: 


Write a program to print ASCII values of all the letters of the English alphabet from A to Z. 


Solution: 


#include<stdio.h> 
int main() { 
nae ake 


TOs (Gli eA ec Zoot) ae 
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printf("ASCII value of %c = %d\n", i, i); 


return @; 


Question 110 


Question: 


Write a program to find sum of even numbers between 1 to n. 


Solution: 


#include<stdio.h> 

int main() { 

int i, num, sum=@; 

printf("Enter a number: "); 

scanf("%d", &num) ; 

for(i=2; i<=num; i=i+2) { 

sum = sum + i; 

} 

printf("\nSum of all even number between 1 to %d is: %d", num, sum); 


return @; 


} 
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Question 111 


Question: 


Write a program to find sum of odd numbers between 1 to n. 


Solution: 


#include<stdio.h> 

int main() { 

int i, num, sum=@; 

printf( "Enter a number: "); 
scanf("%d",  &num); 
for(i=1; i<=num; i=i+2) { 
sum = sum + i; 


} 


Networking refers to the process of connecting different 
devices, systems, and networks together in order to 
facilitate communication and information exchange. It 
involves the use of various hardware and software 
technologies, protocols, and standards to enable devices 
to communicate with each other and access shared 
resources. 


Networking can take place at different levels, such as 
local area networks (LANs) that connect devices within a 
single location, wide area networks (WANs) that connect 
devices across different locations, and the internet, which 
is a global network of networks that allows devices to 
communicate with each other across different geographic 
locations. 


Networking technologies include wired and wireless 
communication technologies such as Ethernet, Wi-Fi, 
and Bluetooth, as well as network protocols such as 
TCP/IP, HTTP, and DNS. Networking also involves the 
use of networking hardware such as routers, switches, 
and hubs to connect devices and manage network traffic. 


Networking has become an essential component of 


modern computing, enabling businesses, governments, 
and individuals to communicate and exchange 
information across different locations and devices. It has 


revolutionized various industries, from finance and 
healthcare to education and entertainment, and continues 
to evolve with the development of new technologies such 
as 5G and the Internet of Things (IoT). 


printf("\nSum of all odd number between 1 to %d is: %d", num, sum); 


return @; 


} 


Question 112 


Question: 


Write a program to find maximum number using switch case. 


Solution: 
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int main() { 

ne dt5 SIE 

printf("Enter any two numbers: \n"); 
scanf("%d%d", &x, &y); 

Switch(x > y) { 

case @: printf("%d is Maximum number", y); 
break; 

case 1: printf("%d is Maximum number", x); 
break; 


} 


return @; 


} 


Question 113 


Question: 


int main() { 

for(int i=5; i>=@; i=i-1) { 
printf("%d\n", i); 

} 


return Q; 


} 


Write a program that allows you to enter the cost price and the selling price of a product 


and calculate profit or loss. 


Solution: 


int main() { 

ane (clay (oF 

DEinthGe\Winput Gost Prices =): 
scanf("%d", &cp); 
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printf("\nInput Selling Price: "); 
scanf("%d", &sp); 

ii (Sp >) Cp)nd, 

printf( Profit = 4d", (sp - cp)); 
} 

else if(cp > sp) { 


int main() { 
int x[25], a; 


printf("Loss = %d", (cp - sp))3; noth ee Sa eee oe 


i { 

else { x[a] = a3 

printf("No Profit No Loss."); printf("\n%d", x~a]); 
} } 

return @; 

} return @; 


} 


Question 114 


Question: 


Write a program that display the pattern like a right angle triangle using an asterisk. 


Solution: 


int main() { 

int rows; 

printf( "Input the number of rows: "); 
scanf("%d", &rows); 


for(int x=1; x<=rows; x++) { 
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for(int y=1; y<=x; y++) 
Denti ese) 
poyeeitnhene cs Nak )) 8 

} 

return @; 


} 


Question 115 


Question: 


Write a program that display the pattern like a right angle triangle using a number. 


Solution: 


#include<stdio.h> 

int main() { 

int rows; 

printf("Input the number of rows: "); 
scanf("%d",&rows) ; 

for(int x=1; x<=rows; x++) { 
for(int y=1; y<=x; y++) 
printti( “zd, y)5 
printf("\n"); int main() { 


static int b; 


} static int c; 


return Q; printf("%d %d", b, c); 
} 


return @; 


} 
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Question 116 


Question: 


Write a program to determine the number and sum of all integers between 50 and 100 


which are divisible by 2. 


Solution: 


int main() { 
int x, sum=@; 
printf("Numbers between 5@ and 100, divisible by 2: \n"); 
for(x=51; x<100; x++) { 
if (x%2==0) { 


printf("%5d", x); int main() { 
owe int z[] = { 1, 40, 1, 80, 6 }; 
} * 
int y, *x; 
} 
printf("\nThe sum: %d", sum); ee 
return Q; for(y = @; y <= 43 yt+t) { 
i printf("\n%d", *x); 


X++3 


} 


return @Q; 


} 


426 


Question 117 


Question: 


Write a program that uses the function to determine whether a entered number is even or 


odd. 
#include<stdio.h> 


int main() { 


printf("Enter a character: "); 


Solution: int c = getchar(); 

#include<stdio.h> printf("You have entered the character ‘%c'.\n", c); 
int myfunc(int x) { return Q; 

return (x & 1); } 

} 


int main() { 

ne <8 

printf("Enter any number: "); 
scanf("%d", &x); 
if(myfunc(x)) { 


printf("\nThe number you entered is odd."); 


} 


else { 


printf("\nThe number you entered is even."); 


} 
return @; #include<stdio.h> 
} #include<math.h> 


int main() { 
Output: 


printf("%f\n", log(5@.@)); 
return @; 3.912023 


} 
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Question 118 


Question: 


Write a program to find square root of an entered number. 


Solution: 


#include<stdio.h> 

#include<math.h> 

int main() { 

int x; 

printf("Enter any number: "); 

scanf("%d" ,&x) ; 

printf("Square root of %d is %.21f", x, sqrt(x)); 
return @; 


i 


Question 119 


Question: 


Write a program to find power of a entered number using library function. 


Solution: 


#include<stdio.h> 
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Evolutionary computing is a subfield of artificial 
intelligence and computational intelligence that uses 


evolutionary algorithms to solve complex optimization 
problems. It is inspired by the process of natural 


int main() { 
ANTE 5s AUR selection and evolution in biological organisms, and it 
aims to mimic these processes in order to find optimal 


printf("\nEnter the value for x: "); 
scanf("%d", &x); 


solutions to a wide range of problems. 


Evolutionary computing typically involves the use of 
PRInGEC \ninter the valuector y. 7); genetic algorithms, which are a type of optimization 


Mapai algorithm that uses principles of natural selection and 
scanf("%d", &y); ae ae : ; 

genetics to evolve a population of potential solutions to 

printf("\n%d*%d = %ld", x, y, (long)pow(x,y)); | a problem. The algorithm generates a population of 

candidate solutions, which are then evaluated and 

return @; selected for reproduction based on their fitness or 

} quality. Through a process of mutation, crossover, and 


selection, the algorithm evolves the population towards 
better solutions over successive generations. 


Evolutionary computing has applications in various 
domains, including engineering, finance, biology, and 
7 artificial life. It can be used to solve problems such as 
Question 120 optimization, scheduling, design, and control, among 
others. The approach is particularly useful in situations 
where traditional optimization techniques are not 


Question: effective, or when there are complex, multi-objective 


optimization problems to be solved. 


Write a program to determine if the character entered is an alphabetic or numeric 


character. 


int main() { 
Solution: printf("\"Hi,\" Albert, \"Elsa!\"\n"); 


return @; 


} 


int main() { 


char ch; 


Output: 


printf("Enter a character: "); 


scanf("%c", &ch); "Hi," Albert, "Elsa!" 
if(isdigit(ch)) { 

printf("\n%c is a Digit", ch); 
i 
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else if(isalpha(ch)) { 

printf("\n%c is an Alphabet", ch); 

} 

else { 

printf("\n%c is not an Alphabet, or a Digit", ch); 
i 

return @; 


} 


Question 121 


Question: 


Write a program to determine whether the character entered is an alphanumeric character 


or not. 

int main() { 

printf("The Sum is: %f\n",16.0+17); 
Solution: 

return @; 
#include<stdio.h> } 


#include<ctype.h> 
int main() { Output: 


char a; 


The Sum is: 33.000000 


printf("Enter a character: "); 
scanf("%c", &a); 
if(isalnum(a)) { 
printf("\n%c is an alphanumeric character.", a); 


} 


else { 
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printf("\n%c is NOT an alphanumeric character.", a); 


return @; 


Question 122 


Question: 


Write a program to determine whether the character entered is an punctuation character 


or not. 
#define SIZE 6 
int main() { 
Solution: char name[SIZE]; 
printf("Enter your name: "); 
fgets(name, SIZE, stdin); 
int main() { printf("Pleased to meet you, %s.", name); 
char a; 


return @; 
printf("Enter a character: "); 


scanf("%c", &a); 


} 


if(ispunct(a)) { 
printf ("\n%c is an punctuation character.", a); 


} 


else { 
printf("\n%c is NOT an punctuation character.", a); 


} 


return @; 


} 
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Question 123 


Question: 


Write a program to check whether the entered character is a graphic character or not. 


Solution: 


#include<stdio.h> 

#include<ctype.h> 

int main() { 

char a; 

printf("Enter a character: "); 

scanf("%c", &a); 

if(isgraph(a)) { 

printf("\n%c is a graphic character.", a); 


} 


else { 


printf("\n%c is NOT a graphic character.", a); 


} 


return @; 


} 


int main() { 

static int x[8]; 

for(int i = @; i <= 7; i++) 
printf("\n%d", x[i]); 


return Q; 


} 
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Question 124 


Question: 


Write a program to list all printable characters using isprint() function. 


int main() { 
Solution: float i = 6.1 ; 
switch (i) { 


#include<stdio.h> 


#include<ctype.h> case @.1 : 


int main() { printf("\nAlan"); break; 
int 1; case 2.1: 
fon (Gle= sei <= 9127.5) ; 
printf("\nJohn"); break; 

if(isprint(i)!= @) 
“bed 8 

Piglinitsta(GaoGu es melo) rs sore 


return @; printf("\nMary"); break; 
} case 6.1: 


printf("\nAlbert") ; 


} 


return @; 


Question 125 


Question: 


Write a program to check whether the entered character is a hexadecimal digit character 


or not. 


Solution: 


433 


#include<stdio.h> 
#include<ctype.h> 

int main() { 

char a; 

printf("Enter a character: "); 
scanf("%c", &a); 
if(isxdigit(a)) { 

printf("\n%c is a hexadecimal digit character.", a); 

} 

else { 

printf("\n%c is NOT a hexadecimal digit character.", a); 
} 

return @; 


} 


Question 126 


Question: 


Write a program to print ASCII value of all control characters. 


Solution: 


#include<stdio.h> 
#include<ctype.h> 
int main() { 

aie abe 


printf("The ASCII value of all control characters are: \n"); 
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for(i=@; i<=127; i++) { 
if(iscntr1(i)!=0) 
printf ( Pai 

i 

return @; 


Question 127 


Question: 


#include<stdio.h> 


int main() { 


if(printf("Albert Einstein") ){} 


return @; 


} 


Albert Einstein 


Write a program to check whether the entered character is a white-space character or not. 


Solution: 


#include<stdio.h> 
#include<ctype.h> 

int main() { 

chap ac; 

printf ( 

scanF ( Hy eS 
if(isspace(c) == @) { 
printf ( 


printf ( 
} 
turn @; 


#include<stdio.h> 
typedef int var; 
var main() { 
var i 
3 printf("%d + %d = %d\n", i, i, iti); 
return @; 


> B 


)3 
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Question 128 


Question: 


Write a program to illustrate isprint() and iscntrl() functions. 


Solution: 


#include<stdio.h> 

#include<ctype.h> 

int main() { 

char chi = va-¢ 

if(isprint(ch)) { 

printf("\n%c is printable character.", ch); 

} 

else { 

printf("\n%c is not printable character.", ch); 


} 


if(iscntrl(ch)) { 
printf("\n%c is control character.", ch); 


} 


else { 
printf("\n%c is not control character.", ch); 


} 


return (0); 
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Question 129 


Question: 


Write a program to calculate surface area of cube. 


Solution: 


int main() { 

int side; 

long area; 

printf("\nEnter the side of cube: "); 
scanf("%d", &side); 


area = 6*side*side; 


int main() { 
char name[10]; 
printf("Enter your name: "); 


fgets(name,10,stdin) ; 


printf("Pleased to meet you, %s.\n",name) ; 


return @Q; 


} 


printf("\nThe surface area of cube is: %ld", area); 


return @; 


} 


Question 130 


Question: 


Write a program to subtract 2 numbers without using subtraction operator. 
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#include<stdio.h> 


Solution: 
int main() { 
for(int i=12; i<x=15; i=i+1) { 
: printf ("%d\t", i); 
main() { 
X =6, y=3; } 
printf ( sXe (ay) +l); putchar('\n'); 
Q; 
return @; 
} 


} 


Question 131 


Question: 


Write a program to add 2 numbers without using addition operator. 


#include<stdio.h> 


int main() { 


Solution: int 7: 
3 
for(i=@; i<5; i=i+1, printf("%d\n", i)); 
return(@); 
main() { } 
X =6, y=3; 


printf ( et GAD edly 
Q; 
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Question 132 


Question: 


Write a program to multiply a number by 2 without using multiplication operator. 


int main() { 
Solution: 


printf("%d\n", 49); 


#include<stdio.h> 


printf("%1.2f\n",3.15698222) ; 


int main() { 
printf("%d\n", 496596); 


siaie. 3a2e 

printf("%d", x<<1); printf("%1.1F\n", 0.00056) ; 
return Q; return Q; 

i 


; 


Question 134 


Question: 


Write a program to divide a number by 2 without using division operator. 


Solution: 


#include<stdio.h> 
int main() { 
initeex=12i 
printf("%d", x>>1); 
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return @; 


Question 135 


Question: 


Write a program to calculate volume of sphere. 


Solution: 


#include<stdio.h> 

int main() { 

int radius; 

float PI = 3.141592; 

printf("\nEnter the radius of sphere: "); 
scanf("%d", &radius); 


float volume = (4/3)*(PI*radius*radius*radius) ; 


printf("\nThe volume of sphere is: %f", volume) ; 
return @; 


} 


int main() { 
printf("Enter a character: "); 


int c = getc(stdin); 
Question 136 


printf("You have entered the character '%c'.\n",c); 


return @; 
Question: 


i 


Write a program to calculate volume of ellipsoid. 
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Solution: 


#include<stdio.h> 

int main() { 

ce, (il; (2, Tesie 

float Pl = 32141592; 

printf("\nEnter the radius of the ellipsoid of axis 1: "); 
scanf("%d", &r1); 

printf("\nEnter the radius of the ellipsoid of axis 2: "); 
scanf("%d", &r2); 

printf("\nEnter the radius of the ellipsoid of axis 3: "); 
scanf("%d", &r3); 

float volume = (4/3)*(PI*r1*r2*r3) ; 

printf("\nThe volume of ellipsoid is: %f", volume); 


return @; 


} 


Question 137 


Question: 


Write a program that uses a for loop to determine power of a number entered by the 


user. 


Solution: 


#include<stdio.h> 
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int main() { 

ale S45 SVE 

long power = 1; 

printf("\nEnter the value for x: "); 
scanf("%d", &x); 

printf("\nEnter the value for y: "); 
scanf("%d", &y); 

for(int dai a<=ys ae) fi if( x < y) { 
power = power * x; 


} 


printf("%d is greater than %d\n", x, y); 


} 
printf("%d * %d = %ld", x, y, power); 
return @: return(@); 
} } 


Output: 


14 is greater than 17 


Question 138 


Question: 


Write a program to read three numbers and find average of numbers. 


Solution: 


int main() { 

me lala er 

float avg; 

printf("\nEnter the first number: "); 
scanf("%d", &a); 


printf("\nEnter the second number: "); 
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scanf("%d", &b) ; 

printf("\nEnter the third number: "); 
scanf("%d",&c); 

avg=(at+tb+c)/3.0; 

printf("\nAverage of three numbers is: %f", avg); 
return @; 


} 


Question 139 


Question: 


Write a program to read integer "n" and print first three powers (n', n’, n?). 


Solution: 


#include<stdio.h> 
#include<math.h> 

int main() { 

int n; 

printf("\nEnter a number: "); 
scanf("%d", &n); 

printf("%f, “Ff, %f", pow(n, 1), pow(n, 2), pow(n, 3)); 
return @; 


} 


443 


static memory allocation 


dynamic memory allocation 


allocation of memory done at 


allocation of memory done at the time of 


compilation time and it stays the same running the program and it increases or 


throughout the entire run of the 


program 


decreases throughout the entire run of the 
program and it is released or freed when 


not required or used 


C Program: 


#include<stdio.h> 


int main() 


{ 
FILE *fp; 
fp = fopen("myfiles.txt","w"); 
return Q; 

} 


create a file named myfiles.txt 


The w means that the file is being opened for writing — and if the file 


does not exist then the new file will be created. 


C Program: 


#include<stdio.h> 


int main() 


{ 
FILE *fp; 
fp = fopen("myfiles.txt","w"); 
fprintf(fp, "%s", "C Programming") ; 
return @; 

} 


The fprintf function writes the text C 


Programming to the file myfiles.txt. 
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#include<bits/stdc++.h> 
using namespace std; 
int main() { 


int a 


printf("Value of a: %d", a); 


printf("\n Value of b: %d", b); 
swap(a, b); 
printf("\n After swapping, the values are: a = %d, b = %d", a, b); 


return 0; 


Output: 
Value of a: 15 
Value of b: 25 


After swapping, the values are: a = 25, b = 15 


Computer architecture refers to the design of computer systems, including their organization, components, and how they 
operate together to perform tasks. It encompasses the hardware and software components of a computer system and their 
interactions. Computer architecture defines the structure and behavior of a computer system, including the processing units, 


memory, input or output devices, and communication protocols between the components. 


The architecture of a computer system is critical in determining its performance, power consumption, and overall efficiency. 


It is also important for determining the compatibility and interoperability of different hardware and software components. 


Computer architecture plays a crucial role in the design and development of computer systems, including desktops, laptops, 


servers, and mobile devices. Understanding computer architecture is essential for computer engineers, software developers, and 


system administrators who are involved in designing, developing, and maintaining computer systems. 
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C++ Exercises 


In the 1970s, Bjarne Stroustrup, a Danish computer scientist, created the C++ programming 
language. The initial name of C++ was "C with classes." By practicing C++ programs, you can 
learn the C++ programming language most effectively. An all-purpose programming language is 
C++. It offers facilities for low-level memory manipulation together with imperative, object- 
oriented, and generic programming features. It is used to create machine learning tools, web 
browsers, video games, and operating systems. Examples on fundamental C++ ideas can be 
found on this chapter. It is encouraged that you use the programs as references and test the 


concepts on your own. Exercises in C++ are a great way to practise programming, develop your 


abilities, and learn more about the language. 
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Question 1 


Question: 


Write a program to print Hello, World!. 


Solution: 


int main() { 


int main() { 


std: :cout<<"Hello, World!"; cout << "Elsa Einstein \n"; 
SIA Ip cout << "Albert Einstein" << endl; 
} 

return @; 

Output: 
} Elsa Einstein 
Albert Einstein 

Question 2 
Question: 


Write a program to compute the perimeter and area of a rectangle. 


Solution: 


using namespace std; 


int main() { 


447 


int height = 8; 
int width = 5; 
int perimeter = 2*(height + width); 


cout<<"Perimeter of the rectangle is: << perimeter << " cm\n"; 


int area = height * width; 


cout<<"Area of the rectangle is: "<< area << square cm\n"; 


return @; 


} 


Question 3 


Question: 


Write a program to compute the perimeter and area of a circle. 


Solution: 


#include<iostream> 
using namespace std; 
int main() { 

int radius = 4; 


float perimeter = 2*3.14*radius; 


cout<<"Perimeter of the circle is: << perimeter << cm\n"; 


float area = 3.14*radius*radius; 


cout<<"Area of the circle is: "<< area << Square cm\n"; 


return @; 


} 
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Question 4 


Question: 


Write a program that accepts two numbers from the user and calculate the sum of the two 


numbers. 


int main() { 


Solution: 
int x= 26; 


using namespace std; cout << Xx; 


int main() { 


float a, b, sum; return @; 
I 


} 


cout<<"\nEnter the first number: "; 


cin>>a; 


cout<<"\nEnter the second number: "; 
cin>>b; 

sum = a+ b; 

cout<<"\nSum of the above two numbers is: "<< sum; 


return @; 


} 
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Question 


Question: 


Write a program that accepts two numbers from the user and calculate the product of the 


two numbers. 


Solution: 


#include<iostream> 
using namespace std; 
int main() { 

int a, b, mult; 


cout<<"\nEnter the first number: "; 


cin>>a; 


cout<<"\nEnter the second number: "; 


cin>>b; 


mult ey + [oe 


cout<<"\nProduct of the above two numbers is: 


return @; 


} 


A relational database is a type of database management 
system (DBMS) that stores and organizes data in tables with 
rows and columns. In a relational database, data is stored in 
multiple related tables, and the relationships between these 
tables are defined by their shared columns or keys. The most 
common type of relational database is a Structured Query 
Language (SQL) database, which allows users to manipulate 
and query the data stored within it using SQL commands. 


Relational databases are widely used in business and other 
applications to manage large amounts of structured data, 
such as customer information, sales records, and inventory 
data. They offer several advantages over other types of 


databases, including their ability to support complex 
relationships between data, their scalability, and their ability 
to ensure data consistency and accuracy through the use of 
constraints and transaction processing. 


<< mult; 


Question 6 


Question: 


Write a program that accepts three numbers and find the largest of three. 
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Structured storage refers to a type of file system that is designed to 
store and manage structured data in a hierarchical and organized manner. 
It is commonly used for storing and managing complex data types such 
Salugon: as multimedia files, large text documents, and database files. 

Structured storage systems typically use a hierarchical directory 
structure to organize data into folders and subfolders, with each folder 


#include<iostream> 
oo ee ie containing files that are related to a particular aspect of the data being 
using namespace std; stored. These files can be of different sizes, types, and formats, and are 
2 , typically stored as binary data. One of the key features of structured 
int main() { storage is that it allows applications to access data within files without 
Hah  CeAvayearans having to read or write the entire file. This is accomplished by using a 
5 mechanism called "streaming", which allows applications to access 


cout<<"\nEnter the first number: "; specific sections of a file without loading the entire file into memory. 


Gino og: 


Structured storage is commonly used in enterprise applications, such as 
cout<<"\nEnter the second number: "; document management systems, content management systems, and 
multimedia applications. It is also used in relational database systems, 


cin>>y; where large amounts of structured data are stored in a hierarchical 
: ci : m r for efficient retrieval ipulation. 
cout<<"\nEnter the third number: "; anner for efficient retrieval and manipulation 
Gino >ze 
if x is gt than both y and z, x is the largest 


tae (06 3 WY OS ee ee 2) 


cout<<x<<" is the largest number."; 


if Gy >= oc Bary >=" Zz) 
cout<<y<<" is the largest number."; 
if z is greater than both x and y, z is the largest 


sf (Ze =X eZ =n) 


cout<<z<<" is the largest number."; 


return @; 


} 
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Question 


Question: 


Write a program that reads three floating values and check if it is possible to make a 
triangle with them. Also calculate the perimeter of the triangle if the entered values are 


valid. 


Data mining is the process of discovering hidden 
patterns, correlations, and trends within large sets of 
data using statistical and computational methods. It 
involves extracting meaningful insights from complex 
data sets by using automated or semi-automated 
Solution: techniques to identify patterns and relationships that 
may not be immediately apparent. 
#include<iostream> Data mining typically involves several steps, 
usin g namespace st d; ete data SISOS, data IME SCNGL. data 
selection, data transformation, data mining, pattern 
int main() { evaluation, and knowledge representation. The 
process is often iterative, with the results of each 


iMOENe dy Wy 248 


iteration informing subsequent iterations and refining 


cout<<"\nEnter the first number: "; the final output. 


cin>>x; Data mining is used in a wide range of applications, 
" " includi keti d advertising, healthcare, 
cout<<"\nEnter the second number: "3; poe ts Diy oe oe corey es 
financial analysis, fraud detection, and scientific 

cin>>y : research. It is particularly useful in situations where 
o ? i there is a large amount of data available, and where 
cout<<"\nEnter the third number: "; the relationships between the data are complex and 
cin>>z; difficult to discern using traditional analytical 


techniques. 


The insights gained from data mining can be used to 
make better business decisions, improve customer 


if(x < (y+z) && y < (x+z) && z < (y+tx)) f{ 


cout<<"\nPerimeter of the triangle is: << X+YtZ3 service, reduce costs, and identify new opportunities 
for growth and innovation. However, it is important to 


} use data mining ethically, and to ensure that the 


else { privacy and security of individuals’ data are protected. 


cout<<"\nIt is impossible to form a triangle."; 


} 


return @; 


} 
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Question 8 


Question: 


Write a program that reads an integer between 1 and 7 and print the day of the week in 


English. 


Solution: 


#include<iostream> 
using namespace std; 
int main() { 

int day; 


cout<<"\nEnter a number between 1 to 7 to get the day name: "; 


cin>>d ay; Compiler theory refers to the study of how programming 
¥ languages are translated into machine-readable code by a 
switch (day ) { compiler. It encompasses a range of topics, including syntax 


analysis, semantic analysis, code generation, optimization, and 
debugging. There are various steps involved in the compilation 
of a program. First, the source code of the program is analyzed 


case 1 : cout<<"Monday\n"; break; 


case 2 : cout<<"Tuesday\n"; break; 
to check for syntax errors and to create a syntax tree that 
case 3 : cout<<"Wednesday\n"; break; represents the structure of the program. Next, semantic analysis 
is performed to check for semantic errors and to determine the 
case 4 : cout<<"Thursday\n"; break; meaning of the program's constructs. After this, the code is 
2 . se generated, which involves translating the high-level code into 
case 5 = Cout<< (Friday\n 5 break; low-level code that can be executed by the computer. Finally, 
the generated code is optimized to improve its performance. 
case 6 : cout<<"Saturday\n"; break; 
Compiler theory is an important area of study for computer 
case 7 : cout<<"Sunday\n"; break; Bee eeu aaa ee ey 
science and programming, as it is essential for developing 
default : cout<<"Enter a number between 1 to 7. Ms efficient and effective software. WES plays a Sniical wale in 
the development of new programming languages, as it provides 
} insights into the design and implementation of language 
constructs and the trade-offs between expressiveness, ease of 
return @; use, and performance. Some of the key topics within compiler 
theory include parsing algorithms, language design and syntax, 
} type systems, memory management, optimization techniques, 


and debugging and error handling. Advances in compiler theory 
have led to significant improvements in the performance and 
reliability of software, and have helped to make programming 
more accessible and easier to learn for beginners. 
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Question 9 


Question: 


Write a program to find the sum of two numbers. 


Solution: 


#include<iostream> 
using namespace std; int main() { 


aE Maen) St bool x true; 
int a, b, sum; 
bool y = false; 


b=2i cout << x <<endl; 


cout<<"The sum of a and b is: << sum; 


cout << y<<end1; 


return @; 


} 


Question 10 


Question: 


Write a program to find the square of a number. 


Solution: 
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using namespace std; 


int main() { 


init ae DG 
a=2; 

using namespace std; 
b = pow((a), 2); : “ ; 
cout<<"The square of a is: "<< b; int main() { 
Returning: string x = "Albert"; 
} 

cout << x[@]; 
Question 11 
Question: 


Write a program to find the greatest of two numbers. 


Solution: 


using namespace std; 
int main() { 


int a, b; 


if(a>b) { 
cout<<"a is greater than b"; 


} 


else { 
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cout<<"b is greater than a"; 


return @; 


Question 12 


Question: 


Write a program to print the average of the elements in the array. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

int i, avg, sum = Q; 

aac (nwt |S ]| et aealisy, als sly A, siehihe 
for(i=@; i<5; i++) { 

sum = sum + num [i]; 

avg = sum/5; 

} 


cout<<"\nSum of the Elements in the 


cout<<"\nAverage of the elements in the array is: 


return @; 


} 


array is: "<< sum; 


<< avg; 
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Question 13 


Question: 


Write a program that prints all even numbers between 1 and 25. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

cout<<"Even numbers between 1 to 25:\n"; 
eae al, ee ale aL << AES alee) af 

if(i%2 == @) { 


using namespace std; 


cout<< i << endl; 


} int main() { 
} string x = "Albert"; 
return @; 
[@]| = TB" s 
} 
cout << xX; 
return @; 
Question 14 
} 
Question: 


Write a program that prints all odd numbers between 1 and 50. 


Solution: 
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#include <iostream> 
using namespace std; 


int main() { 


cout<<"Odd numbers between 1 to 50:\n"; 


Ol (dinite si als elec SO ice at 
Tay) Ee) eh 
cout<<i<<endl; 


} 
} 


return @; 


} 


Question 15 


Question: 


Quantum computing theory has many potential applications in 
computer science, including the ability to solve certain 
computational problems exponentially faster than classical 
computers. This has significant implications for areas such as 
cryptography, optimization, and algorithm design. One of the 
most famous quantum algorithms is Shor's algorithm, which 
can factor large numbers exponentially faster than the best 
known classical algorithm. This has important implications for 
cryptography, as many encryption schemes rely on the fact that 
factoring large numbers is computationally infeasible. Another 
quantum algorithm with significant potential applications is 
Grover's algorithm, which provides a quadratic speedup for 
searching an unsorted database. This has implications for 
database searching, optimization, and machine learning. 


Quantum computing theory is also important in the 
development of quantum machine learning, which seeks to 
develop machine learning algorithms that can take advantage of 
the properties of quantum computers. This includes the 
development of quantum neural networks, which can learn and 
recognize patterns in quantum data. However, quantum 
computing theory also poses significant challenges in computer 
science, including the issue of error correction and the 
development of efficient algorithms that can take advantage of 
the unique properties of quantum computers. Many researchers 
are working to overcome these challenges and develop practical 
applications for quantum computing in computer science. 


Write a program to print the first 10 numbers starting from one together with their 


squares and cubes. 


Solution: 


#Hinclude<iostream> 

using namespace std; 

int main() { 

for(int 1=1; 1<=10; i++) { 


cout<<"Number = <i.<< 


<<endl; 


i 


return @; 


its square = 


458 


Lace alot cece 1S cubee= cece Saal 


Question 16 


Question: 


int main() { 


Write a program: ' 
cout << min(15, 60)<<end1; 
If you enter a character M 


Output must be: ch = M. 
cout << max(15, 60)<<end1; 


return @; 


} 


Solution: 


#include<iostream> 


using namespace std; 

int main() { 

char M; 

cout<<"Enter any character: "; 
cin>>M; 

lollfixxe eli) = kere (MIR 

return @; 


} 


Question 17 


Question: 


Write a program to print the multiplication table of a number entered by the user. 
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Solution: 


include<iostream> 

using namespace std; 

int main() { 

time [ily abe 

cout<<"Enter any number: 
cin>>n; 

for( 2=15 4<=5; 14+) 
CONES [il KS KE ah 


return 0; 


} 


Question 18 


Question: 


"<< n*¥i <<endl; 


Computability theory is a branch of computer science and 
mathematics that deals with the study of what can be 
computed and how effectively it can be computed. It 
investigates the limitations of computing machines, the scope 
of what can be computed, and the extent to which problems 
can be solved algorithmically. One of the main concepts in 
computability theory is the notion of computable functions. 
A function is said to be computable if there exists an 
algorithm that can compute its values for any input. The study 
of computable functions leads to the concept of Turing 
machines, which are abstract models of computation that can 
perform any computation that can be done by any algorithm. 
Another important concept in computability theory is the 
halting problem. The halting problem asks whether it is 
possible to determine, for a given input and program, whether 
the program will halt or run indefinitely. The answer to this 
problem is no, and it has important implications for the limits 
of computability. 


Computability theory also investigates the notion of 
complexity, which is concerned with the resources required to 
solve a given problem. This includes the time required to 
compute a solution, as well as the amount of memory or other 
resources required. Complexity theory is closely related to 
computability theory, as it explores the limits of what can be 
efficiently computed. Overall, computability theory is a 
fundamental area of computer science and mathematics, with 
important applications in areas such as cryptography, artificial 


intelligence, and the analysis of algorithms. 


Write a program to print the product of the first 10 digits. 


Solution: 


NncLudae 


<<1ostream> 
using namespace std; 
int main() { 

int i, product = 1; 
for(i=1; i<=10; i++) { 


product = "product. teak 
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} 
cout<<"The product of the first 10 digits is: " << product; 


return @; 


i 


Question 19 


Question: 


Write a program to print whether the given number is positive or negative. 


Solution: 


#include<iostream> 
using namespace std; 
int main() { 

int a; 

a= -35; using namespace std; 
zie eye int main() { 
cout<<"Number is positive"; 


} 


else { 


cout << sqrt(36) << endl; 


cout<<"Number is negative"; 


} 


return @; 
; cout << log(4) << endl; 


cout << round(6.68) << endl; 


return @; 


} 
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Question 20 


Question: 


Write a program to check the equivalence of two numbers entered by the user. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

a itaexGunys5 

cout<<"Enter the first number: "; 
Gino xe 


cout<<"Enter the second number: "; 


cin>>y; 

if(x-y==0) { 

cout<<"The two numbers are equivalent"; 
i 

else { 


cout<<"The two numbers are not equivalent"; 


} using namespace std; 


int main() { 


cout << (20 > 19); 


462 


Question 21 


Question: 


Write a program to print the remainder of two numbers entered by the user. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

Me lq 1q (EF 

cout<<"Enter the first number: "; 
cin>>a; 

cout<<"Enter the second number: "; 
cin>>b; 

Gr=faesub; 


cout<<"The remainder of " << a << and " << b << SB Xe e8 
return @; 


} 


Question 22 


Question: 


Write a program to print the characters from A to Z. 


463 


Solution: 


using namespace std; 

int main() { 

char i; 

TROLe (Gh We Scale 74 8 SIETS)) af 


cout << i << endl; 


Question 23 


Question: 


void myfunc(string name, int age) { 


cout << name << " John. " << age << 


} 


int main() { 


myfunc("Albert", 73); 


myfunc("Elsa", 14); 


myfunc("David", 30); 
return @; 


} 


Write a program to print the length of the entered string. 


Solution: 


using namespace std; 
int main() { 


char str[100ee]; 


cout<<"Enter a string to calculate its length: "; 


cin>>str; 


cout<<"The length of the entered string is: "<< strlen(str); 


return @; 
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years old. \n"; 


Question 24 


Question: 


Write a program to check whether the given character is a lower case letter or not. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

char ch = ‘a'; 

if(islower(ch)) 

cout<<"The given character is a lower case letter"; 
else 

cout<<"The given character is a upper case letter"; 


return @; 


} 


Question 25 


Question: 


Write a program to check whether the given character is a upper case letter or not. 
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Solution: 


#include<iostream> 

using namespace std; 

int main() { 

Gham chie=) eA 

if(isupper (ch) ) 

cout<<"The given character is a upper case letter"; 
else 

cout<<"The given character is a lower case letter"; 


return @; 


} 


Question 26 


Question: 


Write a program to convert the lower case letter to upper case letter. 


Solution: 


#include<iostream> 
using namespace std; 
int main() { 

char ch = ‘a'; 


char b = toupper(ch) ; 
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cout<<"Lower case letter "<<ch<<" is converted to Upper case letter "<<b; 


return @; 


i 


Question 27 


Question: 


Write a program that takes a distance in centimeters and outputs the corresponding value 


in inches. 


Solution: 


#include<iostream> 

using namespace std; 

#define x 2.54 

int main() { 

double inch, cm; 

cout<<"Enter the distance in cm: "; 
cin>>cm; 

inven = Gil f oe 


cout<<"\nDistance of "<< cm << " cms is equal to " << inch << inches"; 


return @; 


} 
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Question 28 


Question: 


Write a program to print the output: 


Einstein [0] = E 
Einstein [1] = | 
Einstein [2] = N 
Einstein [3] = S 
Einstein [4] = T 
Einstein [5] = E 
Einstein [6] = | 


Einstein [7] = N 


Solution: 


#include<iostream> 


using namespace std; 


Procedural programming is a programming paradigm that is 
based on the concept of procedures, also known as subroutines 
or functions. A procedure is a group of instructions that 
performs a specific task, and can be called or executed from 
different parts of a program. In procedural programming, a 
program is composed of one or more procedures, which can be 
organized into modules or libraries. The procedures are 
typically organized in a step-by-step manner, with each 
procedure calling other procedures as needed to perform its 
task. 


The primary focus of procedural programming is on the 
procedures themselves, and how they interact with each other 
and with the data in a program. Data in a procedural program 
is typically organized into data structures, such as arrays, 
records, or linked lists. One of the main advantages of 
procedural programming is its simplicity and ease of use. It 
is often used for small to medium-sized programs, and is 
particularly well-suited for applications that involve simple 
data processing, such as mathematical calculations or file 
manipulation. 

However, 


procedural some 


programming also has 
limitations. As programs become larger and more complex, it 
can become difficult to manage the interactions between 


procedures and the data in a program. Additionally, 
procedural programming is not well-suited for applications 
that require complex data structures or that involve user 
interfaces. Overall, procedural programming remains an 
important programming paradigm, and is still widely used 


int main() { today in a variety of CEE OU PORE in the 
development of system software and scientific computing. 

sae he 

char ‘name’ [8]|/=4"E: 5 «1-5. «Ne, 

for(i=0; i<8; i++) 

cout<<"Einstein ["<< i <<" ] = "<< name[i] << endl; 


return @; 


} 
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Question 29 


Question: 


Write a program to print "Hello World" 10 times. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

for(int i=1; i<x=10; i++) { 
cout<< "Hello World"<< endl; 


} 


return @; 


} 


Question 30 


Question: 


Write a program to print first 5 numbers using do while loop statement. 


Solution: 


#include<iostream> 


using namespace std; 
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int main() { 


mie al ale 
do { 
cout<<" \ni = "<< i++; 


} while(i<=5); 
return @; 


} 


Question 31 


Question: 


Formal semantics is a branch of theoretical linguistics that aims to provide a precise mathematical 
framework for describing the meaning of natural language expressions. It is concerned with 
developing formal models of the structure and interpretation of language, using tools from logic, 
mathematics, and computer science. Formal semantics is based on the idea that the meaning of a 
sentence can be determined by a set of rules that specify how its component parts combine to form a 
complete expression. These rules can be formalized using mathematical notation and logical symbols, 
and can be used to generate a precise semantic representation of the sentence. There are several 
different approaches to formal semantics, including: 


Model-theoretic semantics: This approach uses mathematical models to represent the meaning 
of sentences. The models consist of sets of objects and relations between them, and the meaning 
of a sentence is determined by whether it is true or false in the model. 

Type-theoretic semantics: This approach uses type theory to provide a formal description of the 
structure of language expressions. Each expression is assigned a type, which describes its 
properties and how it can be combined with other expressions. 

Situation semantics: This approach is based on the idea that the meaning of a sentence depends 
on the situation in which it is used. The situation is represented as a set of facts, and the meaning 
of the sentence is determined by how it relates to these facts. 


Formal semantics is used in a range of applications, including natural language processing, machine 


translation, and computational linguistics. It provides a rigorous framework for analyzing and 
understanding the meaning of language, and has contributed to the development of new theories of 
syntax and semantics in linguistics. 


Write a program to check whether a character is an alphabet or not. 


Solution: 


trinclude<iostream> 
using namespace std; 
int main() { 

lie @) = 2s 


if(isalpha(a)) { 


cout<<"The character a is an alphabet"; 


} 


else { 


cout<<"The character a is not an alphabet"; 


} 


return @; 


} 
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Question 32 


Question: 
Write a program to check whether a entered number is even or odd. 


Programming language pragmatics refers to the study of how 

programming languages are used in practice, including their 

implementation, performance, and design. It focuses on the 

Solution: practical aspects of programming languages, such as how they 

are used to solve real-world problems, and how they interact 

with the hardware and operating system on which they are run. 

nclude<i Programming language pragmatics is concerned with a range 

using namespace std; of issues related to the use of programming languages, including: 

int main() { Language syntax and semantics: How programming 

int a; languages are structured and how they express different 

cout<<"Enter any number: "; ais Swe, : , 

Language implementation: How programming languages 

cin>>a; are implemented, including issues related to compilers, 
if(a%2 == @) { interpreters, and runtime environments. 

Language performance: How programming languages 

cout<<"The entered number is even"; perform in terms of efficiency, memory usage, and other 


} metrics. 


Language design: How programming languages are 
designed to meet the needs of different kinds of applications 
cout<<"The entered number is odd"; and users. 


else { 


Language evolution: How programming languages evolve 
} over time, including the introduction of new features and the 
return @; retirement of old ones. 

} Language usability: How programming languages are 
designed to be easy to use and understand, and how they can 
be made more accessible to novice programmers. 


Programming language pragmatics is an important area of 
study for software developers, as it provides insights into how 
different programming languages can be used to solve different 
kinds of problems, and how they can be optimized for 
performance and ease of use. It is also important for researchers 
and educators, as it helps to inform the design and development 
of new programming languages and programming curricula. 
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Question 33 


Question: 


Write a program to print the ASCII value of the entered character. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

Ghak Ge; 

cout << "Enter a character: "; 

Gin > Gs 

COU IhesASGL Valliesoh <<a Cr< <a S ec <eanit CG) 


return 9; 


} 


Question 34 


Question: 


Write a program that will print all numbers between 1 to 50 which divided by a specified 


number and the remainder will be 2. 


Solution: 
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Programming language theory is the study of the fundamental concepts and 
using namespace std; principles that underlie the design and implementation of programming languages. It 
is concerned with understanding how programming languages work, how they are 
structured, and how they can be used to express different kinds of computations. 
There. is Programming language theory encompasses a wide range of topics, including: 


int main() { 


cout<<"Enter a number: "; : , 
a Syntax and semantics: How programming languages are structured and how 


Ginx they express different kinds of computations. 
for(i=1; ix=50; i++) { Types and type systems: How programming languages deal with data types, and 
how type systems can be used to ensure program correctness and safety. 
if((i%x)==2) { Formal methods: How mathematical techniques can be used to formally reason 
cout<<i<<endl; about the behavior of programs written in different programming languages. 
Concurrency and parallelism: How programming languages can be designed to 
i handle concurrent and parallel execution, including issues related to 
} synchronization, communication, and resource management. 
Logic programming: How programming languages based on mathematical logic 
return @; 
can be used to express and reason about complex systems. 
} Functional programming: How programming languages based on the principles 


of functional programming can be used to express complex computations in a 
concise and elegant way. 


Programming language theory is an important area of study for computer science 


researchers, as it provides a theoretical foundation for the design and implementation 
of programming languages. It also plays an important role in the development of new 
programming languages and the advancement of programming practices, including 
the development of new programming paradigms and techniques. 


Question 35 


Question: 


Write a program to determine whether two numbers in a pair are in ascending or 


descending order. 


Solution: 


using namespace std; 

int main() { 

Mite cayebs 

cout<<"\nEnter a pair of numbers (for example 22,12 | 12,22): "; 


cout<<"\nEnter the first number: "; 
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cin>>a; 

cout<<"\nEnter the second number: "; 

cin>>b; 

if (a>b) { 

cout<<"\nThe two numbers in a pair are in descending order."; 
ic 

else { 

cout<<"\nThe two numbers in a pair are in ascending order."; 


} 


return @; 


} 


Question 36 


Question: 


Write a program that reads two numbers and divides one by the other. Specify "Division 


not possible" if that is not possible. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

anit eal by 

Pl GaiteGs 

cout<<"\nEnter the first number: "; 
cin>>a; 


cout<<"\nEnter the second number: "; 
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cin>>b; 


Tee) I ly) af 

c = (float)a/(float)b; 

(Clo Kee Ree) xeteloKee TS Ke (EB 
} 
else { 


cout<<"\nDivision not possible.\n"; 


} 


return @; 


} 


Question 37 


Question: 


Write a program that will print all numbers between 1 to 50 which divided by a specified 


number and the remainder is equal to 2 or 3. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

lige 365 ale 

cout<<"Enter a number: "; 

Gan >> xe 

for(i=1; i<x=50; i++) { 
Pp) ——2 le ee —— 0 ed 


cout<<i<<end1; 
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i 


return @; 


} 


Question 38 


Question: 


Write a program that adds up all numbers between 1 and 100 that are not divisible by 12. 


Solution: 


using namespace std; 
int main() { 
me elas th, SUM a OR 
for(i=1; i<=100; i++) { 

nlear(((G5)) Hes (6) af 

sum += i; 

} 

} 


cout<<"\nSum: "<<sum; 


return 0; 


} 


Software engineering is the systematic process of designing, 
developing, testing, and maintaining software. It is a discipline that 
applies engineering principles to the creation of software products and 
systems, with the goal of developing high-quality, reliable, and efficient 
software that meets the needs of users and stakeholders. 


Software engineering involves a range of activities, including 
requirements analysis, software design, coding, testing, and maintenance. 
It also includes project management and quality assurance activities, 
such as software configuration management, software metrics, and 
software process improvement. 


The software engineering process typically involves several phases, 
such as planning, requirements gathering, design, implementation, 
testing, and deployment. Each of these phases is essential to ensuring 
that the software is developed to meet the needs of users and 
stakeholders, is of high quality, and can be maintained over time. 


Software engineering is a complex and interdisciplinary field, with 
many sub-disciplines, such as software architecture, software testing, 
software maintenance, and software project management. It requires 
expertise in areas such as computer science, mathematics, and 
engineering, as well as an understanding of business and user needs. 
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Question 39 


Question: 


Write a program to calculate the value of x where x = 1 + 1/2 + 1/3 +... + 1/50. 


Algorithm design is the process of creating a set of instructions, or steps, to solve a 
particular problem or accomplish a specific task. Algorithms are essential in computer 


science and programming because they provide a way to automate processes and make 
Solution: them more efficient. The following are some general steps for designing an algorithm: 


Understand the problem: Before designing an algorithm, it is essential to have a 
clear understanding of the problem you are trying to solve. Analyze the problem, 


#include<iostream> 


using namespace std; break it down into smaller sub-problems, and identify the input and output 


requirements. 
int main() { Plan the algorithm: Once you have a clear understanding of the problem, plan the 

algorithm by determining the steps required to solve the problem. Identify the data 
float x = Q; structures and programming constructs that will be required, such as loops, 
for ( int i=1; i<=50; i++) { conditionals, and functions. 

Code the algorithm: Write the code for the algorithm using the programming 

x += (float)1/i; language of your choice. Be sure to use clear and concise code that is easy to 

} understand and debug. 


Test the algorithm: Test the algorithm with different inputs to ensure that it works as 
cout<<"Value of x: "<< x; expected. Debug any errors that are identified during testing. 
Optimize the algorithm: Once the algorithm is working correctly, optimize it to 
return 0; : : ae : ; A ‘ ; 
improve its efficiency. This may involve reducing the number of operations required, 
} using more efficient data structures, or optimizing the code for the specific hardware 
and software environment. 
Document the algorithm: Finally, document the algorithm, including its purpose, 
inputs, outputs, and any limitations or assumptions made during the design process. 
This documentation will help others understand and use the algorithm in the future. 


Question 40 Designing an algorithm can be a complex process, and it often requires a deep 
understanding of the problem domain and the programming language being used. 
However, with practice and experience, anyone can become proficient in algorithm design 
and develop efficient and effective solutions to complex problems. 

Question: 


Write a program that reads a number and find all its divisor. 


Solution: 
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Automata theory is a branch of computer science that deals 


#include<iostream> 
with the study of abstract machines or computational models 
using namespace std; that can perform various operations on strings or symbols. 
int main() { These machines are ed to model and Osea the behavior 
of systems that exhibit complex behavior, such as natural 
int xX, 15 language processing, computer languages, and _ artificial 
cout<<"\nEnter a number: "; intelligence. 
eiln> xs 


Automata theory includes the study of various types of 
cout<<"All the divisor of "<<x<<" are: \n";| machines or models, such as finite automata, pushdown 
automata, Turing machines, and more. Each of these models 
has different computational power and can perform different 
lef (X61) = =) types of operations on strings or symbols. 


for(i = 1; i <= x; i++) { 


cou ir The theory behind automata is to design computational 


ii models that can process and recognize patterns in strings 

or symbols, and make decisions based on the input. The 

different models of automata are used to study the different 

return @; levels of complexity in computation, and to design 
} algorithms that can efficiently solve complex problems. 


Automata theory has many practical applications, including 
in compiler design, natural language processing, artificial 
intelligence, and database systems. By understanding the 
computational power and limitations of different automata 
Question 41 models, computer scientists can design efficient and 


effective algorithms for solving complex problems in 
various fields. 


Question: 


Write a program to find the incremented and decremented values of two numbers. 


Solution: 


using namespace std; 
int main() { 


ie. Glo Wy Cy Gly Gy IFS 
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c=at1; 
d=b+1; 
e=a-1; 
f=b-1; 
cout<<"The incremented value of a = "<< c << endl; 
cout<<"The incremented value of b = "<< d << endl; 
cout<<"The decremented value of a = "<< e << endl; 
cout<<"The decremented value of b = "<< f << endl; 


return @; 


} 


Question 42 


Question: 


Write a program to find square of a entered number using functions. 


Solution: 


#include<iostream> 

using namespace std; 

int square(); 

int main() { 

int answer; 

answer = square(); 

cout<<"The square of the entered number is: "<< answer; 
return @; 


} 


int square() { 
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nae 3 

cout<<"Enter any number: "; 
cin>>x; 

return x*x; 


} 


Question 43 


Question: 


Write a program that accepts principal amount, rate of interest, time and compute the 


simple interest. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

Whe Polla iy Sele 

cout<<"Enter the principal amount: "; 
cin>>P; 

cout<<"Enter the time: "; 

Gin> lg 

cout<<"Enter the rate of interest: "; 
cin>>R; 

SI = P*T*R/100; 

cout<<"The simple interest is: "<<SI; 


return @; 


} 
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Question 44 


Question: 


Write a program that swaps two numbers without using third variable. 


Solution: 


#include<iostream> 
using namespace std; 
int main() { 


Hime él, (oe 


cout<<"\nEnter the value for a: "; 


cin>>a; 


cout<<"\nEnter the value for b: "; 


cin>>b; 


cout<<"\nBefore swapping: 


a=a+b; 
b=a-b; 
a=a-b; 
cout<<"\nAfter swapping: 


return @; 


} 


<<a << <<b; 


Kia Cae MDI 
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Git is a distributed version control system that is 
open-source, free, and made to manage projects of 
all sizes quickly and effectively. It was created by 
Linus Torvalds in 2005 for development of the 
Linux kernel, and since then has become one of the 
most widely used version control systems in the 
software development industry. Git allows multiple 
users to work on the same project simultaneously, 


while keeping track of changes made to the 


codebase and providing features for managing and 


merging these changes. Git is used not only for 
software development but also for managing 
changes to any type of file, such as documentation, 


configuration files, and even images. 


Question 45 


Question: 


Write a program to find the greatest of two entered numbers using pointers. 


Solution: 


using namespace std; 

int main() { 

int x, y, *p, *q; 
cout<<"Enter the value for x: 
Gain exe 


cout<<"Enter the value for y: 


cin>> y; 
p = &; 
q = &y; 


if(*p>*q) { 
cout<<"x is greater than y"; 


} 


else { 


cout<<"y is greater than x"; 


3 


B 


Docker is a popular open-source platform for building, 
deploying, and managing applications in containers. A 
container is a lightweight and standalone executable package 
that includes everything needed to run an application, such as 
code, libraries, and dependencies. Docker allows developers to 
package their applications and dependencies into a container 
image, which can be easily shared and run across different 
environments, such as development, testing, and production. 
Docker containers provide a consistent environment for 
applications, reducing compatibility issues and making it easier 
to deploy and scale applications. Docker is widely used in 
software development and deployment, particularly in modern 
cloud-based and microservices architectures. With Docker, 


developers can build, test, and deploy applications quickly and 


efficiently, while operations teams can manage and scale these 


applications with ease. 
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A computer's operating system, sometimes known as 

Question 46 an OS, is a piece of software that controls the hardware 

and software resources of the system and offers standard 

services to applications running on the system. The 

Question: primary function of an operating system is to act as an 

intermediary between the computer hardware and the 

Pree ; applications that run on it. It provides a user IUSHEASE, 

Write a program to print the output: manages the computer's memory and _ processing 

body [b] =b resources, and controls input or output devices such as 
keyboards, screens, and printers. 


body [o] 
body [d] 


O 


d 


The main functions of an operating system include 


managing the allocation of resources, scheduling 
processes, providing security and protection, managing 
file systems, and providing a user interface. Operating 
systems are essential for the functioning of modern 
computer systems, including desktop computers, 
servers, and mobile devices. Windows, macOS, Linux, 
and Android are some common operating systems. 
Operating systems play a crucial role in the performance 
and reliability of computer systems and are a 
fundamental component of computer science and 
computer engineering. 


body [y] = y 


KKK 


Solution: 


using namespace std; 

int main() { 

char i; 

char body [4] =<{"b"5-"0°, "ad" 5" "yy" }; 

for(i=0; i<4; i++) 

cout<<"\n body ["<<body[i] <<" ] = "<< body[i] << endl; 


return @; 


} 


Computer graphics refers to the creation, manipulation, and display of visual content using computer 
software and hardware. It involves the use of mathematical algorithms, digital tools, and techniques to 
create images, animations, and visual effects. Computer graphics is used in a wide range of applications, 
including digital art, video games, film and television, product design, scientific visualization, and more. 


Computer graphics can be divided into two categories: raster graphics and vector graphics. Raster 
graphics are composed of pixels and are used for creating images and photographs, while vector graphics 
use mathematical formulas to create geometric shapes and are used for creating logos and illustrations. 


The field of computer graphics encompasses various subfields, including computer-aided design (CAD), 


3D modeling, computer animation, virtual reality, and augmented reality. Computer graphics is a rapidly 
evolving field that is constantly advancing due to advancements in computer technology and software 
development. It plays a crucial role in many industries and is an essential part of modern design and 
communication. 
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Question 47 


Question: 


Write a program to calculate the discounted price and the total price after discount 


Given: 


If purchase value is greater than 1000, 10% discount 


If purchase value is greater than 5000, 20% discount 


If purchase value is greater than 10000, 30% discount. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

double PV; 

cout<<"Enter purchased value: "; 
cin>>PV; 

if(PV>1000) { 

GOuE<< Discount = << PV = O21 <<endili: 
GOUE<K<Gallo tall —=sa<<aIPV E— PV eS Or lie <<wen dill: 
} 

else if(PV>5000) { 

cout<<"Discount = "<< PV * @.2 << endl; 
cout<<"Total= "<< PV - PV * @.2 << endl; 
} 

else { 

cout<<"Discount = "<< PV * @.3 << endl; 


cout<<"Total= "<< PV - PV * @.3 << endl; 
il 
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Bootstrap is a free and open-source front-end web development 
framework that is widely used to create responsive and mobile- 
first websites and web applications. It was developed by Twitter 


and is now maintained by the Bootstrap Core Team. 


Bootstrap provides a set of CSS and JavaScript components that 
can be easily incorporated into web projects. These components 
include navigation bars, forms, buttons, icons, and more. The 
framework also offers a grid system that allows developers to 


create flexible and responsive layouts for their web pages. 


One of the key benefits of Bootstrap is its focus on mobile-first 
design. The framework includes CSS classes that are specifically 
designed for smaller screens, making it easy to create websites 


that work well on both desktop and mobile devices. 


Bootstrap is highly customizable and can be easily modified to 
match the look and feel of a specific website or brand. It also 
offers a range of third-party themes and plugins that can be used 


to extend the functionality of the framework. 


Overall, Bootstrap is a popular and powerful front-end web 
development framework that provides a range of CSS and 
JavaScript components for creating responsive and mobile-first 
websites and web applications. Its focus on mobile-first design, 


flexible grid system, and customization options make it a popular 


choice among web developers. 


return @; 


Question 48 


Question: 


Write a program to print the first ten natural numbers using while loop statement. 


Solution: 


using namespace std; 
int main() { 

fie al ale 
while(i<=10) { 
cout<<"\n" << i++; 

ii 


return @; 


} 


Question 49 


Question: 


using namespace std; 
void myfunc(string x) { 


cout << x << Einstein\n"; 


} 


int main() { 


myfunc("David"); 


myfunc("Elsa"); 
myfunc("John"); 


return @; 


} 


Write a program to shift inputted data by two bits to the left. 
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Solution: 


#include<iostream> 

using namespace std; 

int main() { 

amit XG 

cout<<"Enter the integer from keyboard: "; 

cain x 

cout<<"\nEntered value: "<< x; 

cout<<"\nThe left shifted data is: " << (x<<=2); 


return @; 


} 


Question 50 


Question: 


Write a program to shift inputted data by two bits to the Right. 


Solution: 


#include<iostream> 
using namespace std; 
int main() { 

amit XG 


cout<<"Enter the integer from keyboard: "; 


Gain xX 
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cout<<"\nEntered value: "<< x; 
cout<<"\nThe right shifted data is: " << (x>>=2); 


return @; 


i 


Question 51 


Question: 


Write a program to calculate the exact difference between x and 21. Return three times 


the absolute difference if x is greater than 21. 


Solution: 


void myfunc() { 


using namespace std; 


; ; cout << "Einstein"<<end1; 
int main() { 


int x; } 
cout<<"Enter the value for x: "; 
# Output: 
Gino xX: : : 
. Ube LER at Einstein 
Ih OK<=2 1) 
cout<<abs(x-21); RAT: Einstein 
ir myfunc(); Einstein 
else if(x>=21) { myfunc(); 
cout<<abs(x-21)*3; 
return @; 
} 
return @; i; 
I 
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Question 52 


Question: 


Write a program that reads in two numbers and determine whether the first number is a 


multiple of the second number. 


Solution: 


include<iostream> 
using namespace std; 
int main() { 
I Miteexee Vis 
cout<<"\nEnter the first number: "; 
eilno xs 
cout<<"\nEnter the second number: "; 
cin>>y; 
if(x % y == @) { 
cout<<x<<" is a multiple of 


} 


else { 


<<y; 


cout<<x<<" is not a multiple of " <<y; 


} 


return @; 


} 
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Computational complexity theory is a branch of computer science 
and mathematics that focuses on classifying computational problems 
according to their level of difficulty, and studying the resources 
required to solve them. It aims to understand the limitations and 
capabilities of algorithms and computing systems in solving problems 
efficiently. 


One of the main concepts in computational complexity theory is the 
notion of a computational problem. A computational problem is a task 
that can be performed by a computer, such as sorting a list of numbers 
or finding the shortest path between two points. Problems are typically 
defined by a set of inputs and a desired output. 


The difficulty of a computational problem is measured in terms of 
its computational complexity. This includes the amount of time 
required to solve the problem, the amount of memory needed, and the 
number of computational steps required. Computational complexity is 
often divided into different classes, such as polynomial time, 
exponential time, or non-deterministic polynomial time. 


One of the most famous problems in computational complexity theory 
is the P vs. NP problem. This problem asks whether every problem 
that can be verified by a polynomial-time algorithm can also be solved 
by a polynomial-time algorithm. The answer to this problem is not yet 
known, and it is considered one of the most important open problems 
in computer science. 


Another important concept in computational complexity theory is 
the notion of hardness. A problem is said to be hard if it is at least as 
difficult as the hardest problems in a particular complexity class. This 
includes problems that are difficult to approximate or require non- 


deterministic algorithms to solve. 


Overall, computational complexity theory is a vital area of computer 
science that seeks to understand the limits and possibilities of 
computation. It has important applications in areas such as 
cryptography, optimization, and algorithm design. 


Question 53 


Question: 


Write a program to print the output: 
Name of the book = B 

Price of the book = 135.00 

Number of pages = 300 

Edition of the book = 8 


using structures. 


int myfunc(int x) { 


return 15 + x; 


Solution: 


int main() { 
using namespace std; 


int main() { cout << myfunc(13); 
struct book { return 0; 
char name; } 


float price; 


int pages; 


int edition; 
}3 
struct book bi= {'B', 135.00, 300, 8}; 


cout<<"Name of the book = "<< bi.name<< endl; 
cout<<"Price of the book = "<< bi.price<<end1; 
cout<<"Number of pages = "<< b1.pages<<end1l; 
cout<<"Edition of the book = "<< bi.edition<< endl; 
return @; 

} 
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Question 54 


Question: 


Write a program to convert Celsius into Fahrenheit. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

float fahrenheit, celsius; 

celsius = 36; 

fahrenheit = ((celsius*9)/5)+32; 

cout<<"\nTemperature in fahrenheit is: "<<fahrenheit; 


return @; 


} 


Question 55 


Question: 


Write a program that will examine two inputted integers and return true if either of them 


is 50 or if their sum is 50. 
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Solution: 


#include<iostream> 

using namespace std; 

int main() { 

alin ty WWE 

cout<<"\nEnter the value for x: "3; 

Ginx 

cout<<"\nEnter the value for y: "; 

cin>>y; 

ieee ie, || || Wee Si) ||) toes Wy Se Se) 4 
cout<<"\nTrue"; 

i 

else { 
cout<<"\nFalse"; 


} 


return @; 


} 


Question 56 


Question: 


Write a program that counts the even, odd, positive, and negative values among eighteen 


integer inputs. 


Solution: 


#include<iostream> 
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using namespace std; 
int main () { 
int x, even = @, odd = @, positive = @, negative = Q; 
cout<<"\nPlease enter 18 numbers: \n"; 
for(int i = 0; i < 18; i++) { 
Gino 3G 
ang (Ge SG) af 
positive++; 
} 
if(x < @) { 
negative++; 
ir 
DOG 0-2 ==" 0) 
event+; 


} 
if(x % 2 != @) { 


odd++; 


} 

i 

cout<<"\nNumber of even values: "<<even; 
cout<<"\nNumber of odd values: "<<odd; 
cout<<"\nNumber of positive values: "<<positive; 
cout<<"\nNumber of negative values: "<<negative; 


return @; 
ir 


is a programming language designed to manage and 
manipulate data stored in relational databases. It provides a standardized way to interact with 
databases, allowing users to create, modify, and retrieve data stored in them. SQL is used to 
create and manage tables, define relationships between them, insert, update and delete data, 
and perform queries to retrieve specific information from one or more tables. SQL is widely 
used in various industries, including finance, healthcare, e-commerce, and government. It is a 


powerful and flexible language that is relatively easy to learn and can be used with various 


database management systems (DBMS) such as MySQL, Oracle, and Microsoft SQL Server. 
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Question 57 


Question: 


Write a program to check whether the person is a senior citizen or not. 


Solution: 


#include<iostream> 
using namespace std; 
int main() { 

int age; 
cout<<"Enter age: "; 
cin>>age; 

if(age>=60) { 
cout<<"Senior citizen"; 
} 


else { 


cout<<"Not a senior citizen"; 


Question 58 


Question: 


Visual Studio Code, commonly known as VS Code, is 
a free source-code editor developed by Microsoft. It is 
compatible with Linux, macOS, and Windows. VS 
Code is designed to provide developers with a 
lightweight and customizable tool for coding, 
debugging, and version control. It supports a wide 
range of programming languages and has a vast 
collection of extensions that can be installed to enhance 
its functionality. WS Code includes features such as 
syntax highlighting, code completion, debugging, 
source control integration, and task automation. It also 
offers an integrated terminal, allowing developers to 


run commands and scripts directly within the editor. 


VS Code has gained popularity among developers due 


to its versatility, speed, and ease of use, making it a 


popular choice for coding projects of all sizes and 


types. 


Write a program that reads a student's three subject scores (0-100) and computes the 


average of those scores. 
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Solution: 


Google Cloud Platform, also known as GCP, is a 
include<iostream> cloud computing platform and service provided by 
Google. It provides a wide range of services and 
solutions, including infrastructure as a service (IaaS), 
int main() { platform as a service (PaaS), and software as a service 
(SaaS). GCP enables developers to build, deploy, and 
manage applications and services on Google's global 
int subject = Q; network of data centers. 


cout<<"Enter three subject scores (@-100):\n"; 
while (subject != 3) { 


using namespace std; 


float score, total_score = @; 


GCP provides a wide range of services and solutions, 
including virtual machines, container services, 
cin>>score; serverless computing, data storage, database services, 
analytics, and artificial intelligence. It also offers a 
variety of developer tools and services, including 
cout<<"Please enter a valid score.\n"; Google Cloud SDK, Google Cloud Build, and Google 
} Cloud Functions. 


else { GCP is designed to be flexible and scalable, making it 
suitable for businesses of all sizes. It provides various 


if(score < @ || score > 100) { 


total score += score; 


pricing options, including pay-as-you-go, subscription- 
subject++; based, and free plans, allowing businesses to choose the 


} best pricing plan that meets their needs and budget. 


} GCP also offers a wide range of security features and 
cout<<"Average score = "<< (total_score/3); compliance certifications, ensuring that businesses can 
securely and compliantly run their applications and 


return Q; services on the platform. 


} 


Overall, GCP is a powerful and flexible cloud 
computing platform that provides a wide range of 
services and solutions for building, deploying, and 
managing applications and services. It is widely used by 
businesses of all sizes and industries, from startups to 

Question 59 large enterprises, and is considered one of the leading 
cloud computing platforms in the market. 


Question: 


What results would the following programs produce? 
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using namespace std; 


int main() { 


for(int i=1; i<x=5; i++) { 


if(i==3) { JIRA is a software development tool developed by Atlassian. 
break; It is a project management tool that is designed to help teams 
ii plan, track, and manage their software development projects. 
cout<<"\n"<< i; JIRA is primarily used for agile software development, 
} including Scrum, Kanban, and other agile methodologies. It 
return Q; provides teams with a centralized platform to track issues, 
; bugs, and project progress, enabling better collaboration and 

communication between team members. 

JIRA offers various features such as customizable workflows, 
Solution: agile boards, customizable dashboards, and reporting. It also 

integrates with other Atlassian tools, such as Confluence, 
1 Bitbucket, and Bamboo, to provide end-to-end software 
2 development solutions. JIRA can be used by software 


development teams of all sizes and is popular among both 
small and large organizations. It is highly configurable and 
can be customized to meet the specific needs of a 
development team. Overall, JIRA is a powerful and flexible 


Beane ame space rsd, tool that can help software development teams manage their 


int main() { 


projects efficiently and effectively. 


for(int i=1;i<=5;i++) { 


df (1==3)) if 

goto HAI; 

le 

GOW <<ae Nis <e<cl 

} 

HAI : cout<<"\n Linux"; 
} 


495 


Solution: 


using namespace std; 
int main() { 


yo 


Tele 8 & 


cout<<"This loop will run forever.\n"; 


Solution: 


will 
will 
will 
will 
will 
will 


This loop run forever. 


This loop run forever. 


This loop run forever. 


This loop run forever. 


This loop run forever. 


This run forever. 


loop 


#include<iostream> 
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Azure, also known as Microsoft Azure, is a cloud 
computing platform and service provided by Microsoft. It 
provides a wide range of services and solutions, including 
infrastructure as a service (IaaS), platform as a service 
(PaaS), and software as a service (SaaS). Azure enables 
developers to build, deploy, and manage applications and 


services on Microsoft's global network of data centers. 


Azure provides a wide range of services and solutions, 
including virtual machines, container services, serverless 
computing, data storage, database services, analytics, and 
artificial intelligence. It also offers a variety of developer 
tools and services, including Azure DevOps, Visual 


Studio, and GitHub integration. 


Azure is designed to be flexible and scalable, making it 
suitable for businesses of all sizes. It provides various 
pricing options, including pay-as-you-go, subscription- 
based, and free plans, allowing businesses to choose the 


best pricing plan that meets their needs and budget. 


Overall, Azure is a powerful and flexible cloud computing 


platform that provides a wide range of services and 


solutions for building, deploying, and managing 
applications and services. It is widely used by businesses 
of all sizes and industries, from startups to large 
enterprises, and is considered one of the leading cloud 


computing platforms in the market. 


using namespace std; 


int main() { 


cout<<"Hello,world!"; 


return 0; 


cout<<"Hello,world!"; 


} 


Solution: 


Hello,world! 


using namespace std; 
age Tenia (0) af 

COU nUxXNMes 
exit (@); 
cout<<"php\n"; 
return 0; 


} 


Solution: 


linux 


#include<iostream> 


Apache Maven is a build automation tool and a powerful 
project management tool developed by the Apache 
Software Foundation. It is widely used for Java projects, 
but can also be used for other programming languages like 
C#, Ruby, and Scala. Maven simplifies the process of 
building, testing, and deploying Java-based applications by 
providing a _ standardized way to manage project 


dependencies, versioning, and packaging. 


Maven uses an XML-based project object model (POM) to 
define a project, its dependencies, and its build 
configuration. This makes it easier to manage complex 
projects and ensures that all developers are using the same 
build processes and configurations. Maven manages 
dependencies by automatically downloading and 
integrating them into the project build, reducing the need 


for manual management. 


Maven can be used to automate the building, testing, and 
deployment of Java applications, as well as generating 
documentation, creating reports, and generating code from 
templates. It can also be used to manage multiple projects, 
making it a popular choice for larger development teams 


working on multiple projects simultaneously. Overall, 


Maven is a versatile and powerful tool that can help 


developers manage the complexities of Java projects and 


streamline the software development process. 
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using namespace std; 
int main() { 


for(int i=1; i<x=5; i++) { 


deta (== 3) ed 
continue; 
i 
GOUiE<<ae ie <<a 
i 

return @; 
i 

Solution: 

1 

2 

4 

5 


using namespace std; 
int main() { 

nlne @) eS sl), [oy = 2X2), Ge 
Gs (@ < [)) P & 2 bs 
cout<<c; 

return @; 


} 


Jenkins is an open-source automation server that is used to 
automate the building, testing, and deployment of software. It is 
a popular tool used for continuous integration and continuous 
delivery (CI/CD) pipelines. Jenkins is written in Java and can 
be installed on various operating systems, including Windows, 


macOS, and Linux. 


Jenkins provides a web-based interface that enables developers 
to create and manage workflows, including automated builds, 
tests, and deployments. It integrates with various development 
tools and services, including source code management systems 
like Git and Subversion, build tools like Maven and Gradle, and 
testing frameworks like JUnit and Selenium. Jenkins can also 
be used to orchestrate complex workflows, such as multi-stage 


deployment pipelines that include testing and approvals. 


One of the key benefits of Jenkins is its flexibility and 
extensibility. It offers a large collection of plugins that can be 
used to extend its functionality, and developers can also create 
their own plugins to meet their specific needs. Jenkins is 
widely used in software development teams of all sizes, from 
small startups to large enterprises, and is considered a critical 


tool for implementing agile and DevOps practices. Overall, 


Jenkins is a powerful and flexible automation server that helps 


teams automate their software development processes and 


deliver high-quality software faster. 
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Solution: 


10 


using namespace std; 


int main() { 
sllaie. <P 

x=A;3 
cout<<x; 


return @; 


} 


Solution: 


Als) 


using namespace std; 
int main() { 


ime 9% 2G) 


Kubernetes, commonly referred to as K8s, is an open-source container 
orchestration platform developed by Google. It automates the deployment, 
scaling, and management of containerized applications. Kubernetes provides 
a platform-agnostic way to manage containerized applications and services, 
enabling developers to deploy and manage their applications across multiple 


cloud providers and on-premise data centers. 


Kubernetes enables developers to deploy containerized applications and 
services by defining a set of desired states in a Kubernetes manifest file. 
Kubernetes then automatically schedules and manages the containers, 
ensuring that the desired state is maintained. It provides features such as 
automatic scaling, rolling updates, self-healing, and load balancing, making it 


easier to manage and scale containerized applications. 


Kubernetes is designed to be highly available, scalable, and fault-tolerant. It 
can run on a cluster of machines, making it possible to manage large-scale 
applications with ease. Kubernetes also provides an API that enables 


developers to automate the management of their containerized applications, 


making it a popular choice for DevOps teams. 


Overall, Kubernetes is a powerful and flexible platform for managing 
containerized applications and services. It simplifies the management of 
containerized applications, making it easier for developers to focus on 


developing their applications rather than managing infrastructure. 


cout<<"Inverse of tan x = "<< atan(x); 
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return @; 


Solution: 


Inverse of tan x = 1.52084 


using namespace std; 
int main() { 

double a, b; 

a= -2, 53 

b = fabs(a); 
cout<< |" <<aecy |" << 


return 0; 


} 


Solution: 


[S| =e 


Functional programming is a programming paradigm that 
is focused on writing programs using pure functions, which 
are functions that do not modify any data outside of their 
scope, and have no side effects. Functional programming is 
based on the principles of mathematical functions, and 


emphasizes the use of expressions and immutability. 


In functional programming, the emphasis is on writing 
code that is declarative rather than imperative. This means 
that instead of telling the computer how to perform a task, 
you specify what you want to accomplish, and the language 
takes care of how to achieve it. This approach helps to 
reduce complexity and increase readability, as the code is 
more concise and easier to understand. 


Functional programming languages are often used in 
applications that require high levels of concurrency or 
parallelism, as they are well-suited to working with 
immutable data and avoiding mutable state. Some popular 
functional programming languages include Haskell, Lisp, 
Erlang, and Clojure. Many modern programming languages, 
such as JavaScript, Python, and Ruby, also support 
functional programming paradigms to some extent. 
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using namespace std; 
int main() { 

Unite x= 2 ny 3) 
cout<<abs(-x-y); 


return @; 


} 


Solution: 


ais) 


using namespace std; 
int main() { 

nie pe NP BIE 
cout<<-(-x-y); 
return @; 


} 


Solution: 


Als) 


is a programming paradigm that is based on the use 
of mathematical logic for problem-solving. In logic programming, 
programs are written in terms of a set of rules and facts, and the execution 
of the program involves deriving logical conclusions from these rules and 
facts. 
The most well-known is Prolog, which 
stands for "Programming in Logic". In Prolog, the program consists of a 
set of rules and facts that define relationships between objects. The 
program is executed by making queries to the database of rules and facts, 
and the system uses logical inference to derive answers to the queries. 


One of the main advantages of 
complex symbolic data structures and relationships. Logic programming 
languages are often used in areas such as natural language processing, 
expert systems, and artificial intelligence. 


is its ability to handle 


However, can be challenging for programmers who 
are used to imperative or object-oriented programming paradigms, as it 
requires a different way of thinking about problem-solving. Additionally, 
the efficiency of logic programming can be a concern in some cases, as the 
inference process can be computationally expensive. 
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<1lostream> 
using namespace std; 
int main() { 
niGex= U2 Vet 
cout<< x-(-y); 


return @; 


} 


Solution: 


15 


Question 60 


Question: 


A programming paradigm called "object-oriented programming" 
(OOP) is founded on the idea that "objects" can hold both data and 
the code needed to manipulate that data. In OOP, programs are 
designed by creating classes, which are templates or blueprints for 
creating objects. Each object created from a class has its own unique 
data and behavior, but shares the same structure and behavior 
defined in the class. 


The key concepts of OOP are inheritance, encapsulation, and 
polymorphism. Inheritance allows a class to inherit properties and 
behaviors from a parent class, which can be useful for reusing code 
and creating hierarchies of related objects. Encapsulation involves 
hiding the details of an object's implementation from the outside 
world, which can make it easier to modify and maintain code. 
Polymorphism allows different objects to respond to the same 
message or method in different ways, which can make code more 
flexible and extensible. 


OOP languages include Java, C++, Python, Ruby, and many others. 
OOP is widely used in many areas of software development, 
including desktop applications, web development, game 
development, and mobile app development. OOP has many 
advantages, including improved code organization, modularity, and 
code reusability. However, it can also be more complex than other 


programming paradigms, and can be challenging for beginners to 
learn. 


Write a program to find the size of an array. 


Solution: 


m> 


using namespace std; 
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int main() { 
int num [] = {11, 22, 33, 44, 55, 66}; 
int n = sizeof(num) / sizeof(num [@]); 


cout<<"Size of the array is: <<inis 


return @; 


jj 


Question 61 


Question: 


Write a program that prints a sequence from 1 to a given integer, inserts a plus sign 


between these numbers, and then removes the plus sign at the end of the sequence. 


Solution: 


#include<iostream> 

using namespace std; 

int main () { 

Hg Gale 

cout<<"\nEnter a integer: \n"; 

Gani: 

if(x>®) f{ 

cout<<"Sequence from 1 to "<< x << “:\n"; 
for(i=1; i<x; i++) f 


cout<<i<<"+"; 


} 


(loliccecqakkexey Wa) 


} 
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return @; 


Question 62 


Question: 


Write a program to verify whether a triangle's three sides form a right angled triangle or 


not. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

lini eal bres 

cout<<"Enter the three sides of a triangle: \n"; 

cin>>a; 

cin>>b; 

Gin> +e; 

if((a*a)+(b*b)==(c*c) || (a*a)+(c*c)==(b*b) || (b*b)+(c*c)==(a*a)) { 
cout<<"Triangle's three sides form a right angled triangle.\n"; 

} 

else { 

cout<<"Triangle's three sides does not form a right angled triangle. \n"; 
} 


return @; 


} 


504 


Question 63 


Question: 


Write a program that will find the second-largest number among the user's input of three 


numbers. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

Hie lq ly (EF 

cout<<"\nEnter the first number: "; 
cin>>a; 

cout<<"\nEnter the second number: "; 
cin>>b; 


cout<<"\nEnter the third number: "; 


Gailni>>Ge 
if(a>b && a>c) { 
if(b>c) 
cout<<b<<" is second largest number among three numbers"; 
elise 
cout<<c<<" is second largest number among three numbers"; 
} 
else if(b>c && b>a) { 
if(c>a) 
cout<<c<<" is second largest number among three numbers"; 
else 


505 


cout<<a<<" is second largest number among three numbers"; 

else if(a>b) 
cout<<a<<" is second largest number among three numbers"; 

elise 
cout<<b<<" is second largest number among three numbers"; 


return @; 


Question 64 


Question: 


Write a program to calculate the sum of the two given integer values. Return three times 


the sum of the two values if they are equal. 


Solution: 


#include<iostream> 

using namespace std; 

int myfunc(); 

int myfunc(int a, int b) { 

return a == b ? (a + b)*3 : a+b; 
} 

int main() { 

cout<<""<<myfunc(3, 5); 
cout<<"\n"<<myfunc(6, 6); 

return @; 


} 
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Question 65 


Question: 


Write a program that accepts minutes as input, and display the total number of hours and 


minutes. 


Solution: 


using namespace std; 

int main() { 

int mins, hrs; 
cout<<"Input minutes: "; 
cin>>mins; 

hrs=mins/6@; 
mins=mins%60; 


cout<<hrs<<" Hours, "<<mins<< Minutes. \n"; 


return @; 
} 


stands for Amazon Web Services, which is a cloud computing platform offered by 
Amazon. provides a wide range of cloud-based services, including computing power, 
storage, and databases, as well as machine learning, security, and analytics tools. These 
services are available on-demand, allowing businesses and individuals to quickly and easily 


access the resources they need without having to invest in and maintain their own physical 


infrastructure. is one of the leading cloud computing platforms in the world, used by 


millions of customers in over 190 countries. 
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Question 


Question: 


Write a program to determine whether a positive number entered by the user is a multiple 


of three or five. 


Solution: 


#include<iostream> 


using namespace std; 
int main() { 


ale mitsaex3 


cout<<"\nEnter a number: 


cin>>x; 


Tee = ON eee Oe 


cout<< "True"; 


} 


else { 


cout<<"False"; 


} 


return @; 


} 


Selenium is an open-source testing platform for web browser 
automation. It provides a set of tools and libraries for automating 
web browsers, enabling developers and testers to automate web 
application testing. Selenium can be used with various programming 


languages such as Java, Python, Ruby, and C#. 


Selenium can automate various web application testing tasks, 


including functional testing, regression testing, and user acceptance 
testing. It can interact with web elements, simulate user actions, and 


capture results, making it easier to automate web application testing. 


Selenium also provides a set of tools for testing web applications 
across multiple browsers and platforms. It supports various web 
browsers, including Google Chrome, Mozilla Firefox, and Microsoft 
Edge, and can be used to test web applications on different operating 


systems, including Windows, macOS, and Linux. 


Selenium is widely used in software development teams of all sizes 
and is considered a critical tool for implementing agile and DevOps 
practices. It enables developers to automate web application testing, 
making it easier to ensure that web applications are tested thoroughly 
and released with high quality. Overall, Selenium is a powerful and 
flexible testing framework that helps developers and testers automate 
web application testing and ensure the quality of their web 


applications. 
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Question 


Question: 


Write a program to verify whether one of the two entered integers falls within the range 


of 100 to 200 included. 


Solution: 


#include<iostream> 
using namespace std; 
int main() { 


wine do5 WWE 


cout<<"\nEnter the value for x: "; 


cin>>x; 


cout<<"\nEnter the value for y: "3; 


cin>>y; 


if((x >= 100 && x <= 200) || (y >= 100 && y <= 20@)) { 


cout<<"True"; 


} 


else { 


cout<<"False"; 


i 


return @; 


} 


Ansible is an open-source IT automation tool that simplifies the management and orchestration 
of complex IT infrastructure. It allows users to automate repetitive tasks, manage configuration 
files, and deploy applications across multiple servers and environments. Ansible is designed to 
be simple and easy to use, with a YAML-based scripting language that is human-readable and 
easily understood by both developers and non-developers. It uses a push-based model, meaning 
that configuration changes are pushed out to the target hosts in a controlled and predictable 


manner. 


Ansible uses SSH (Secure Shell) protocol to connect to remote hosts, making it easy to manage 


and automate servers across a network. It also supports a wide range of modules, which are pre- 


built pieces of code that perform specific tasks such as installing software packages, configuring 


services, and creating users. Ansible can be used for a wide range of IT automation tasks, 
including configuration management, application deployment, and orchestration of infrastructure 
components such as cloud services, storage systems, and networking devices. Overall, Ansible is 
a powerful and flexible IT automation tool that simplifies the management and orchestration of 
complex IT infrastructure, allowing organizations to streamline their operations and reduce the 


time and effort required to manage their IT resources. 
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Question 


Question: 


Write a program to determine which of the two given integers is closest to the value 100. 


If the two numbers are equal, return 0. 


Terraform is an open-source infrastructure as code (IaC) tool 
that is used for building, changing, and versioning 
infrastructure in a safe, efficient, and repeatable way. It 
Solution: allows developers and infrastructure teams to define 
infrastructure as code, which can be versioned and managed 
#include<iostream just like any other software code. Terraform works by 
using namespace std; defining the desired state of the infrastructure in a declarative 
int myfunc(); language called HashiCorp Configuration Language 
int myfunc(int a, int b) { (HCL). The desired state is then applied to the infrastructure 
int x = abs(a - 100); by running Terraform, which compares the desired state to 
int y = abs(b - 100); the current state and makes any necessary changes to bring 


the infrastructure into compliance with the desired state. 
Recuigniexel=— sy (re Om nn CXe <a Vee ame) S 


} 


int main() { 


Terraform supports a wide range of cloud providers and 


services, including Amazon Web Services, Microsoft Azure, 


cout<<" “<< myfunc(86, 99); Google Cloud Platform, and many others. It also supports on- 


cout<<"\n "<<myfunc(55, 55); premises infrastructure, allowing teams to manage 
cout<<"\n "<<myfunc(65, 8@); infrastructure across multiple cloud and on-premises 
return Q; environments. Terraform provides a range of benefits for 
} infrastructure teams, including increased automation, 


improved collaboration, and reduced risk of human error. It 
also provides greater transparency and auditability, allowing 
teams to easily track changes to infrastructure and roll back 
changes if necessary. Overall, Terraform is a powerful 


infrastructure as code tool that allows teams to define and 


manage infrastructure in a safe, efficient, and repeatable way. 


It is widely used in software development teams of all sizes 
and is considered a critical tool for implementing modern 
infrastructure practices such as DevOps and infrastructure 


automation. 
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Question 


Question: 


Write a program to determine whether a positive number entered by the user is a multiple 


of three or five, but not both. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

ale mitsaex3 

cout<<"\nEnter a number: "; 
Gan x: 

tee Oe es eS eo) ee 
cout<<"True"; 
} 

else { 
cout<<"Fz 
} 


return @; 


} 


Si] 


Question 


Question: 


Write a program to determine whether two entered non-negative numbers have the same 


last digit. 
Gradle is an open-source build automation tool that is used for 


building, testing, and deploying software projects. It provides a 
flexible and powerful build system that can be used to automate 
various tasks in the software development process. 

Solution: 
Gradle uses a build script that is written in a Groovy or Kotlin-based 
domain-specific language (DSL). The build script describes the 


using namespace std; dependencies and tasks required to build the software project, and 


int main() { Gradle uses this information to generate the build output. 

wine dh5 W/E 

cout<<"\nEnter the value for x: "; Gradle supports a wide range of programming languages and 
cin>>x; platforms, including Java, Kotlin, Groovy, Android, and C++. It 


cout<<"\nEnter the value for y: "3 provides a rich set of features for building and testing software 


. projects, including incremental builds, parallel builds, and dependency 
cin>>y; 


if(abs(x % 10) == abs(y % 10)) { 


management. 


cout<< True’; Gradle also supports various third-party plugins and integrations, 


fe making it a versatile and flexible build tool. It can be used with 
else { various IDEs, such as Eclipse and IntelliJ IDEA, and can be integrated 
cout<<"False"; with various continuous integration and deployment (CI/CD) tools, 
} such as Jenkins and Travis CI. 


return @; 


} 


Gradle is widely used in software development teams of all sizes and 
is considered a critical tool for implementing modern software 


development practices such as DevOps and continuous delivery. It 


provides a range of benefits, including improved automation, 


increased efficiency, and reduced build times. 


Overall, Gradle is a powerful and flexible build automation tool that 
provides developers and development teams with the tools and 
features they need to build, test, and deploy software projects 


effectively. 
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Question 71 


Question: 


Write a program to determine whether a given non-negative number is a multiple of 12 or 


it is one more than a multiple of 12. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

lite = 4 35 

(ee == les ay ee 
cout<< "True"; 

} 

else { 

cout<<"False"; 


} 


return @; 


i 


Question 72 


Question: 


API (Application Programming Interface) testing is a type of software 
testing that focuses on verifying the functionality, reliability, security, and 
performance of an API. An APT is a set of protocols and standards used to 
build and integrate software applications. It provides a way for two 
different software systems to communicate with each other. API testing 
involves sending requests to an API and receiving responses, then 
validating that the responses are correct and meet the expected 


requirements. Some common types of API tests include: 


Functional testing: verifying that the API performs the intended 
functions and behaves as expected. 

Performance testing: evaluating the response time, throughput, and 
resource utilization of the API. 

Security testing: identifying vulnerabilities and weaknesses in the 
API that could lead to unauthorized access or data breaches. 
Compatibility testing: ensuring that the API works with various 


operating systems, browsers, and devices. 


API testing can be done manually or using automated testing tools. 


Automated testing tools can save time and increase efficiency by 
automating repetitive tasks and providing quick feedback on the 
performance and functionality of the API. To sum up, API testing is a 
crucial step in the software development lifecycle to ensure that the API is 


working as intended and meets the desired quality standards. 


Write a program that accepts two integers and returns true when one of them equals 6, or 


when their sum or difference equals 6. 
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Solution: 


#include<iostream> 

using namespace std; 

int main() { 

ihe 5 S78 

cout<<"\nEnter the value for x: "3; 
Gain x; 

cout<<"\nEnter the value for y: "; 

cin>>y; 

if(x == 6 || y == 6 || x + y == 6 || abs(x - y) == 6) { 
cout<<"True"; 

} 

else { 

cout<<"False"; 


} 


return @; 


} 


Question 73 


Question: 


Write a program to check whether it is possible to add two integers to get the third 


integer from three entered integers. 


Solution: 
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#include<iostream> 

using namespace std; 

int main() { 

nie dey Sy 728 

cout<<"\nEnter the value for x: "; 
ean x; 

cout<<"\nEnter the value for y: "; 
cin>>y; 

cout<<"\nEnter the value for z: "; 

Galni> ze 

eh Xe — eee | Va ee — ey et 
cout<<"True"; 

} 

else { 

cout<<"False"; 

} 


return @; 


} 


Question 74 


Question: 


Write a program that converts kilometers per hour to miles per hour. 


Solution: 


#include<iostream> 


213 


using namespace std; 

int main() { 

float kmph; 

cout<<"Enter kilometers per hour: "; 
cin>>kmph; 

cout<<(kmph * @.6213712)<<" miles per hour"; 


return @; 


} 


Question 75 


Question: 


Write a program to calculate area of an ellipse. 


Solution: 


#include<iostream> 

using namespace std; 

#define PI 3.141592 

int main() { 

float major, minor; 

cout<<"\nEnter length of major axis: "; 
cin>>major; 

cout<<"\nEnter length of minor axis: "; 

cin>>minor; 

cout<<"\nArea of an ellipse = "<< (PI * major * minor); 
return @; 


} 
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Question 76 


Question: 


Write a program to calculate the sum of three given integers. Return the third value if the 


first two values are equal. 


Solution: 


#include<iostream> 

using namespace std; 

int myfunc(); 

int myfunc(int a, int b, int c) f{ 
if (a == b && b == c) return @; 


nine (ey = |e) (etc ee 
if (ae== @)) return) bs 
df (ba === G) mrecuishnals 


else return a+b +c; 


} 


int main() { 


void myfunc(string x= "John") { 
cout << xX; 


cout<<"\n"<<myfunc(11, 11, 11); 
COUE<<7 Nhe <<my FUNG (11S) 11S 16) 
cout<<"\n"<<myfunc(18, 15, 10); 


int main() { 


return @; 
} myfunc(); 


return @; 


} 
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Question 77 


Question: 


Write a program to convert bytes to kilobytes. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

int bytes; 

cout<<"\nEnter number of bytes: "; 
cin>>bytes; 

cout<<"\nKilobytes: "<<(bytes/10@24) ; 
return @; 


} 


Question 78 


Question: 


Write a program to convert megabytes to kilobytes. 


Solution: 
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#include<iostream> 

using namespace std; 

int main() { 

double megabytes, kilobytes; 

cout<<"\nInput the amount of megabytes to convert: "; 
cin>>megabytes; 


kilobytes = megabytes * 1024; 


cout<<"\nThere are "<<kilobytes<< " kilobytes in " <<megabytes<< 
megabytes."; 
return @; 


} 


Question 79 


Question: 


Write a program to count the number of even elements in an integer array. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

int array[1000], i, arr_size, even=@; 
cout<<"Input the size of the array: "; 
cin>>arr_size; 

cout<<"Enter the elements in array: \n"; 
for(i=0; i<arr_size; i++) { 


cin>>array[i]; 


519 


for(i=@; i<arr_size; i++) { 
if(array[i]%2==0) { 
event++; 
} 
} 


cout<<"Number of even elements: "<< even; 
return @; 


} 


Question 80 


Question: 


Write a program to count the number of odd elements in an integer array. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

int array[1000], i, arr_size, odd=0; 
cout<<"Input the size of the array: "; 
cin>>arr_size; 

cout<<"Enter the elements in array: \n"; 
for(i=@; i<xarr_size; i++) { 


cin>>array[i]; 
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for(i=0; i<arr_size; i++) { 
if(array[i]%2!=0) { 
odd++; 
} 
} 


cout<<"Number of odd elements: "<< odd; 


return @; 


} 


Question 81 


Question: 


Write a program that will accept two integers and determine whether or not they are 


equal. 


Solution: 


#include<iostream> 
using namespace std; 
int main() { 
vine 45 S78 
cout<<"Input the values for x and y: \n"; 
eiln> x; 
cin>>y; 
We 2) 
cout<<"x and y are equal\n"; 
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} 


else { 
cout<<"x and y are not equal\n"; 


} 


return @; 


} 


Question 82 


Question: 


Write a program to find the third angle of a triangle if two angles are given. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

int angle1, angle2; 

cout<<"\nEnter the first angle of the triangle: "; 
cin>>angle1; 

cout<<"\nEnter the second angle of the triangle: "; 

cin>>angle2; 

cout<<"\nThird angle of the triangle is: "<< (180 - (anglel + angle2)); 


return @; 


} 
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Question 83 


Question: 


Write a program to determine whether a particular year is a leap year or not. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

int year; 

cout<<"Enter the year: "; 
cin>>year; 

if((year % 400) == @) { 
cout<<year<<" is a leap year."; 

} 

else if((year % 100) == @) { 
cout<<year<<" is a not leap year."; 
} 

else if((year % 4) == @) { 
cout<<year<<" is a leap year."; 

} 

else { 

cout<<year<<" is not a leap year."; 
} 


return @; 


} 
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Question 84 


Question: 


Write a program that reads the candidate's age and determine a candidate's eligibility to 


cast his own vote. 


Solution: 


#include <iostream> 

using namespace std; 

int main() { 

int age; 

cout<<"\nEnter the age of the candidate: "; 

cin>>age; 

if(age<18) { 

cout<<"\nWe apologize, but the candidate is not able to cast his vote."; 
cout<<"\nAfter "<< (18-age) <<" year, the candidate would be able to cast his 
vote."; 

} 

else { 

cout<<"Congratulation! the candidate is qualified to cast his vote.\n"; 
} 


return @; 


} 
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Question 85 


Question: 


Write a program to Convert Yard to Foot. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

float yard; 

cout<<"\nEnter the Length in Yard: "; 
cin>>yard; 

cout<<yard<<" Yard in Foot is: "<<(3*yard); 


return @; 


} 


Question 86 


Question: 


Write a program to convert gigabytes to megabytes. 


Solution: 


a20 


#include<iostream> 

using namespace std; 

int main() { 

double gigabytes, megabytes; 

cout<<"\nInput the amount of gigabytes to convert: "; 

cin>>gigabytes; 

megabytes = gigabytes*1024; 

cout<<"\nThere are "<<megabytes<<" megabytes in "<<gigabytes<<" gigabytes."; 


return @; 


} 


Question 87 


Question: 


Write a program to Convert Kilogram to Pounds. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

float kg, lbs; 

cout<<"\nEnter Weight in Kilogram: "; 
cin>>kg; 

lbs = kg*2.20462; 

cout<<kg<<" Kg = "<<lbs<<" Pounds"; 


return @; 


526 


Question 88 


Question: 


Write a program to Convert Kilogram to Ounce. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

float kg, ounce; 

cout<<"\nEnter Weight in Kilogram: "; 
cin>>kg; 

ounce = kg*35.274; 


cout<<kg<<" Kg = "<<ounce<< " Ounce"; 


return @; 


} 


Question 89 


Question: 


Write a program to Convert Pounds to Grams. 
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Solution: 


#include<iostream> 

using namespace std; 

int main() { 

float pound, gram; 

cout<<"\nEnter Weight in Pounds: "; 
cin>>pound; 

gram = pound*453.592; 

cout<<pound<<" Pound = "<<gram<<" Grams"; 


return @; 


} 


Question 90 


Question: 


Write a program to verify whether a triangle is valid or not using angles. 


Solution: 


#include <iostream> 

using namespace std; 

int main() { 

int angle1, angle2, angle3, sum; 


cout<<"\nEnter the first angle of the triangle: "; 


cin>>angle1; 
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cout<<"\nEnter the second angle of the triangle: "; 
cin>>angle2; 

cout<<"\nEnter the third angle of the triangle: "; 
cin>>angle3; 

sum = angle1 + angle2 + angle3; 

if(sum == 180) { 

cout<<"\nThe triangle is valid."; 

} 

else { 

cout<<"\nThe triangle is not valid."; 


} 


return @; 


} 


Question 91 


Question: 


Write a program to add the digits of a two-digit number that is entered by the user. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

Ihe <5 Wy SU Ss Oe 

cout<<"\nEnter a two-digit number: "; 
Gin xe 


y= xX; 
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while(y != 6) { 

sum = sum + y % 10; 

y=y/ 10; 

} 

cout<<"\nSum of digits of "<<x<<" is: "<<sum; 


return @; 


} 


Question 92 


Question: 


Write a program to verify if a character you entered is a vowel or a consonant. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

char ch; 

cout<<"\nEnter a character: "3; 

Gans chi 

i Cchm—— se li \eche—— Os) loche=— a al l|PGhn—— eiOreul fecine—— oil in| 


eee 5) chee Jet | eee Ue | dice Mor || cin Se Ue 
cout<<ch<<" is a vowel"; 


} 


else { 
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cout<<ch<<" is a consonant"; 


return @; 


Question 93 


Question: 


Write a program to find factorial of a number. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

int i, fact=1, num; 

cout<<"\nEnter a number: "; 

cin>>num; 

for(i=1; i<=num; i++) { 
faGk=faGkeas 

} 


cout<<"\nFactorial of "<<num<<" is: "<<fact; 


return @; 


} 
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Question 94 


Question: 


Write a program to print number of days in a month. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

int x[12]={31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30,31}, m; 
cout<<"\nEnter the month number: "; 

cin>>m; 

if(m>12 || m<1) { 

cout<<"Invalid input"; 

} 

else if(m==2) { 

cout<<"\nNumber of days in month 2 is either 29 or 28"; 
} 

else { 

cout<<"\nNumber of days in month "<<m<< " is: "<<x[m-1]; 
} 


return @; 


} 
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Question 95 


Question: 


Write a program to concatenate two strings. 


Solution: 


#include<iostream> 
#include<cstring> 

using namespace std; 

int main() { 

char a[1000], b[10e0]; 
cout<<"\nEnter the first string: "; 
cin>>a; 

cout<<"\nEnter the second string: "; 

cin>>b; 

strcat(a, b); 

cout<<"\nString produced by concatenation is: "<< a; 


return @; 


} 


Question 96 


Question: 


Write a program to find maximum between two numbers. 
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Solution: 

Type theory is a branch of mathematical logic and 
computer science that studies the behavior of types, 
which are categories of data that share certain 
properties or operations. The goal of type theory is to 
int main() { formalize the structure and behavior of types, and to 
use this formalism to reason about programs, systems, 
and mathematical objects. 


ot 


#include<iostream> 


using namespace std; 


init al, by 


cout<<"Enter two numbers: \n"; 
In type theory, types are used to classify data and to 
ensure that operations are applied to the right kind of 
cin>>b; data. For example, in a programming language that 
supports type checking, a function that is defined to 


cin>>a; 


if(a>b) { accept integers will not accept strings, because they are 
cout<<a<<" is a maximum number"; of a different type. This type checking ensures that the 
function is applied only to the appropriate types of 
} 
data, which can help prevent errors and improve 
else { program correctness. 


cout<<b<<" is a maximum number"; ee : 
Type theory has many applications in computer 


} science, including programming language design, 
return Q; software verification, and formal methods. It is also 

used in the study of mathematics, where it provides a 
} way to reason about the behavior of mathematical 


objects and to prove theorems using formal logic. 


Question 97 


Question: 


Write a program to compare two strings. 


Solution: 


534 


#include<cstring> 

using namespace std; 

int main() { 

char a[100], b[100]; 

cout<<"Enter the first string: \n"; 
cin>>a; 

cout<<"Enter the second string: \n"; 
cin>>b; 

if (strcmp(a,b) == 0) { 

cout<<"The 2 strings are equal.\n"; 
} 

else { 

cout<<"The 2 strings are not equal.\n"; 
} 


return @; 


} 


Question 98 


Question: 


Write a program to convert the upper case letter to lower case letter. 


Solution: 


#include<iostream> 
using namespace std; 
int main() { 


Ghairachip=— 1G5 
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char b = tolower(ch); 


cout<<ch<<" in lowercase is represented as 


return @; 


} 


Ki< bi; 


Question 99 


Question: 


Write a program to find the quotient and remainder of an entered dividend and divisor. 


Solution: 


#include<iostream> 

uSing namespace std; 

int main() { 

int dividend, divisor; 
cout<<"\nEnter dividend: "; 
cin>>dividend; 


cout<<"\nEnter divisor: "; 


cin>>divisor; 

cout<<"\nQuotient = "<< (dividend / divisor); 
cout<<"\nRemainder = "<< (dividend % divisor); 
return @; 

} 
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Symbolic computation refers to the manipulation of 
mathematical expressions using symbols and rules of 
algebra, without numerical computation. In other 
words, it involves performing algebraic operations on 
variables and mathematical functions, rather than 
calculating numerical values. 


Symbolic computation can be performed manually, 
but it is often done using computer software such as 
computer algebra systems (CAS) or programming 
languages like Python, MATLAB, or Mathematica. 


These tools can perform complex symbolic calculations 
that would be difficult, if not impossible, to do by 
hand. 


Symbolic computation is used in a wide range of 
applications, including theoretical physics, engineering, 
computer science, cryptography, and more. It enables 
researchers and practitioners to explore and understand 
mathematical concepts and models, without relying on 
numerical approximations. 


Question 100 


Question: 


Write a program to determine the Size of int, float, double and char. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

cout<<"Size of char is: "<<sizeof(char)<<" byte\n"; 
cout<<"Size of int is: "<<sizeof(int)<<" bytes\n"; 
cout<<"Size of float is: "<<sizeof(float)<<" bytes\n"; 
cout<<"Size of double is: "<<sizeof(double)<<" bytes\n"; 


return @; 


} 


Question 101 


Question: 


Write a program to verify the password until it is correct. 


Solution: 


#include<iostream> 
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using namespace std; 

int main() { 

int pwd, i; 

while (i!=0) { 
cout<<"\nEnter the password: "; 
cin>>pwd; 

if(pwd==1988) { 

cout<<"The password you entered is correct"; 
i=0; 

} 

else { 

cout<<"Incorrect password, try again"; 
} 


COU Nina 


} 


return @; 


} 


Question 102 


Question: 


Write a program to find absolute value of a number. 


Solution: 


#include<iostream> 


using namespace std; 
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int main() { 

int num; 

cout<<"Input a positive or negative number: \n"; 
cin>>num; 


cout<<"\nAbsolute value of "<<"|"<<num<<"|"<<" is: "<<abs(num) ; 


return @; 


} 


Question 103 


Question: 


Write a program that will accept a person's height in cm and classify the person based on 


it. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

Floaite hits 

cout<<"\nEnter the height (in cm): "; 
cin>>ht; 

if(ht < 150.0) { 

cout<<"Dwarf.\n"; 

} 

else if((ht >= 150.0) && (ht < 165.0)) f{ 


cout<<"Average Height.\n"; 
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l 

else if((ht >= 165.0) && (ht <= 195.0)) f{ 
cout<<"Taller.\n"; 

} 

else { 

cout<<"Abnormal height. \n"; 

} 


return @; 


} 


Question 104 


Question: 


Write a program to calculate the area of different geometric shapes using switch 


statements. 


Solution: 


#include<iostream> 
using namespace std; 
int main() { 

int choice; 

PloOat ins el wi, be hi 


cout<<"\nEnter 1 for area of circle: "; 


cout<<"\nEnter 2 for area of rectangle: "; 


cout<<"\nEnter 3 for area of triangle: "; 


cout<<"\nEnter your choice : "; 


cin>>choice; 
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switch(choice) { 

case 1: 

cout<<"Enter the radius of the circle: "; 

enlfaesees 

cout<<= \nArea of a cirele is: 4 <<) (S514trtp)s 

break ; 

case 2: 

cout<<"Enter the length and width of the rectangle: \n"; 
Gino 

cin>>w; 

cout<<"\nArea of a rectangle is: "<<(l*w); 

break; 

Gases 

cout<<"Enter the base and height of the triangle: \n"; 
cin>>b; 

cin>>h; 

cout<<"\nArea of a triangle is: "<<(@.5*b*h); 

break; 

default: 


cout<<"\nPlease enter a number from 1 to 3."; 


break; 

} Bitbucket is a web-based version control repository hosting service that is used to store and manage code 
: repositories. It is developed by Atlassian and provides Git and Mercurial-based distributed version control systems 

rere aes (DVCS) for source code management. With Bitbucket, teams can collaborate on software projects, manage code 

yj repositories, track changes, and perform code reviews. It offers a range of features, such as pull requests, code 


branching, and commit history tracking, which allow developers to work together efficiently and effectively. 


Bitbucket is integrated with other Atlassian products, such as Jira and Confluence, making it easy to manage issues 
and track progress across the entire software development process. It also provides tools for continuous integration 
and deployment (CI/CD), allowing teams to automate their build and deployment pipelines. Bitbucket is available 
in both cloud-based and self-hosted versions. The cloud-based version offers a range of pricing plans, depending on 
the number of users and repositories required. The self-hosted version can be installed on-premise or on a cloud- 
based infrastructure, giving organizations greater control over their source code management. Overall, Bitbucket is 


a powerful and flexible source code management tool that allows teams to collaborate on software development 


projects, manage code repositories, and automate their build and deployment pipelines. It is a popular choice for 


teams of all sizes and offers a range of features to support the entire software development process. 
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Question 105 


Question: 


Write a program to accept a character from the keyboard and print "Yes" if it is equal to y. 


Otherwise print "No". 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

char ch; 

cout<<"Enter a character: "; 
ch = getchar (); 

if(ch == 'y' || ch == 'Y') { 
cout<<"Yes\n"; 

} 

else { 

cout<<"No\n"; 

} 


return(@); 


} 


Question 106 


Question: 


IntelliJ IDEA is an integrated development environment (IDE) 
used primarily for developing software applications in the Java 
programming language. It is developed by JetBrains and is 
available in both community and commercial editions. IntelliJ 
IDEA offers a range of features that make it a popular choice 
among developers, including intelligent code completion, code 
analysis, and refactoring tools. It also provides built-in support 
for a range of programming languages, including Java, Kotlin, 


Groovy, Scala, and JavaScript. 


One of the key strengths of IntelliJ IDEA is its support for a 
wide range of frameworks and technologies, such as Spring, 
Hibernate, and Maven. It also provides integrations with other 
tools, such as Git, Subversion, and JUnit, allowing developers to 
streamline their development workflows. IntelliJ IDEA offers a 
highly customizable user interface and supports a wide range of 
plugins and extensions, making it possible to tailor the IDE to 
suit the specific needs of the developer. Overall, IntelliJ IDEA 


is a powerful and feature-rich IDE that offers a range of tools 


and technologies to support software development in the Java 


programming language. It is highly customizable and provides 
integrations with a range of tools and technologies, making it a 


popular choice among developers. 


Write a program that uses bitwise operators to multiply an entered value by four. 
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Puppet is a configuration management tool that is widely used in the DevOps culture 


Solution: to automate the management of IT infrastructure. DevOps is a software development 


approach that emphasizes collaboration and communication between development 
#include<iostream> and operations teams to streamline the software delivery process. In the context of 
using namespace std; DevOps, Puppet allows teams to automate the management of infrastructure and 
int main() { applications, ensuring that all systems are configured and deployed consistently and 


long x, y; reliably. It provides a centralized platform for managing configurations, deployments, 
es and updates across multiple environments, reducing the time and effort required to 


cout<<"Enter a integer: ©; manage complex IT infrastructure. 


cin>>x; 

. Puppet works by defining infrastructure as code, which means that configurations 
lea and deployments are defined using code that can be version-controlled, tested, and 
XX << 25 audited. This approach helps to eliminate configuration drift and reduces the risk of 
GO UE RV << m XeCXES errors or inconsistencies in the infrastructure. Using Puppet as part of a DevOps 
return @; approach helps to promote collaboration and communication between development 


and operations teams, enabling faster and more frequent software releases. It also 
} allows organizations to scale their infrastructure more easily and respond quickly to 
changing business needs. To sum up, Puppet is a powerful tool that plays a key role 
in the DevOps culture, providing a centralized platform for managing infrastructure 
and applications, and helping to streamline the software delivery process. It promotes 


Question 107 collaboration and communication between development and operations teams, 


enabling organizations to deliver software more quickly and efficiently. 


Question: 


Write a program to check whether a number entered by the user is power of 2 or not. 


Solution: 


#include<iostream> 
using namespace std; 
int main() { 

ali Mitene xs 


cout<<"Enter a number: "; 
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Chef is a configuration management tool that is widely used in the DevOps 

cin>>x 5 culture to automate the management of IT infrastructure. DevOps is a 
if((x != @) && ((x &(x - 1)) == @)) { software development approach that emphasizes collaboration and 
oe es communication between development and operations teams to streamline the 

cout<<x<<" is a power of 2"; 
software delivery process. In the context of DevOps, Chef allows teams to 

i automate the management of infrastructure and applications, ensuring that all 


else { systems are configured and deployed consistently and reliably. It provides a 


cout<<x<<" is not a power of 2"; centralized platform for managing configurations, deployments, and updates 


} 


return @; 


across multiple environments, reducing the time and effort required to 
manage complex IT infrastructure. Chef works by defining infrastructure as 
code, which means that configurations and deployments are defined using 
} code that can be version-controlled, tested, and audited. This approach helps 
to eliminate configuration drift and reduces the risk of errors or 
inconsistencies in the infrastructure. Using Chef as part of a DevOps 
approach helps to promote collaboration and communication between 
development and operations teams, enabling faster and more frequent 


software releases. It also allows organizations to scale their infrastructure 


more easily and respond quickly to changing business needs. Chef is highly 


Question 108 extensible and can be used to manage a wide range of systems, including 
servers, cloud infrastructure, and containers. It also integrates with a range of 
other tools and technologies, such as Jenkins, Git, and Docker, allowing 


Question: teams to build end-to-end software delivery pipelines. 


Write a program to determine whether a triangle is scalene, isosceles, or equilateral. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

int sidel, side2, side3; 

cout<<"\nEnter the first side of the triangle: "; 
cin>>side1; 

cout<<"\nEnter the second side of the triangle: "; 
cin>>side2; 


cout<<"\nEnter the third side of the triangle: "; 
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cin>>side3; 

if(side1l == side2 && side2 == side3) { 

cout<<"\nThe given Triangle is equilateral."; 

} 

else if(sidel == side2 || side2 == side3 || side3 == side1) { 
cout<<"\nThe given Triangle is isosceles."; 

} 

else { 

cout<<"\nThe given Triangle is scalene."; 

} 


return @; 


} 


Question 109 


Question: 


Write a program to print ASCII values of all the letters of the English alphabet from A to Z. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

sane eke 

Olah yN 8 alee 74 8 alert) af 


cout<<"ASCII value of "<<char(i)<<"="<<int(i)<<endl; 
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return @; 


Question 110 


Question: 


Write a program to find sum of even numbers between 1 to n. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

int i, num, sum=0; 
cout<<"Enter a number: "; 
cin>>num; 

for(i=2; i<=num; i=i+2) { 
sum = sum + i; 


} 


cout<<"\nSum of all even number between 1 to 


<<num<< LS <<esums 


return @; 


} 
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Question 111 


Question: 


Write a program to find sum of odd numbers between 1 to n. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

int i, num, sum=@; 
cout<<"Enter a number: "3; 
cin>>num; 

for(i=1; i<=num; i=i+2) { 
sum = sum + i; 


yj 


cout<<"\nSum of all odd number between 1 to 


<<num<< LS enc< SUMS 


return @; 


} 


Question 112 


Question: 


Write a program to find maximum number using switch case. 
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Solution: 


#include<iostream> 

using namespace std; 

int main() { 

alan. 5 WB 

cout<<"Enter any two numbers: \n"; 
Galn>>xG 

Gin> ve 

Switch(x > y) { 

case @: cout<<y<<" is Maximum number"; 
break; 

case 1: cout<<x<<" is Maximum number"; 
break; 

i 


return @; 


} 


Question 113 


Question: 


Write a program that allows you to enter the cost price and the selling price of a product 


and calculate profit or loss. 


Solution: 


#include<iostream> 
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using namespace std; Apache NetBeans is a free and open-source integrated development 


int main() { environment (IDE) used primarily for developing software 


applications in the Java programming language. It is developed by 


init «Ep, spi 


e : a the Apache Software Foundation and is available for Windows, 
cout<<"\nInput Cost Price: "; 
: Linux, and macOS operating systems. NetBeans offers a range of 
cin>>cp; 
features that make it a popular choice among developers, including 

COUR<<, \NiNpUE Selling Price: — 5 
\ P 8 2 intelligent code completion, debugging tools, and refactoring tools. 


cin>>sp; It also provides support for a range of programming languages, 
if(spi> cp)! 1. including Java, PHP, C++, and HTML/CSS/JavaScript. 
GOUIES<=PROGit = << (Spl-scp))): 
} One of the key strengths of NetBeans is its support for a wide range 
else if(cp > sp) { of frameworks and technologies, such as Spring, Hibernate, and 
cout<<"Loss = "<< (cp - sp); Maven. It also provides integrations with other tools, such as Git, 
Subversion, and JUnit, allowing developers to streamline their 
oe { development workflows. NetBeans offers a highly customizable 


user interface and supports a range of plugins and extensions, 
TESS Sey Te Teal Who cos making it possible to tailor the IDE to suit the specific needs of the 
} developer. To sum up, Apache NetBeans is a powerful and feature- 
return @; rich IDE that offers a range of tools and technologies to support 
} software development in the Java programming language and other 
languages. It is highly customizable and provides integrations with a 
range of tools and technologies, making it a popular choice among 


developers. 


Question 114 


Question: 


Write a program that display the pattern like a right angle triangle using an asterisk. 


Solution: 


549 


using namespace std; 


. : Red Hat is a software company that provides open source 
int main() { ia e : 


solutions to enterprises. The company was founded in 1993 


int rows; and is headquartered in Raleigh, North Carolina, USA. Red 
cout<<"Input the number of rows: "; Hat is best known for its distribution of the Linux operating 
cin>>rows; system, which is used by businesses and organizations 


: around the world. Red Hat provides a wide range of software 
for(int x=1; x<=rows; x++) { 
products and services, including operating systems, 


for(int y=1; y<=x; y++) 


middleware, storage, virtualization, and cloud computing 


COU <as ae solutions. The company's products are designed to be 
cout<<"\n' ; flexible, scalable, and secure, and they are often used by 
businesses to improve efficiency, reduce costs, and increase 

agility. Red Hat is also known for its commitment to open 
return @; source software, which means that its products are based on 
} freely available code that can be modified and distributed by 


anyone. This approach has helped to create a vibrant 
community of developers and users who collaborate to 


improve the quality and functionality of the software. 


Question 115 


Question: 


Write a program that display the pattern like a right angle triangle using a number. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

int rows; 

cout<<"Input the number of rows: "; 
cin>>rows; 

for(int x=1; x<=rows; x++) { 


for(int y=1; y<=x; y++) 


550 


COULSGa <<y 5 


cout<<"\n"; 


} 


return @; 


} 


Question 116 


Question: 


Write a program to determine the number and sum of all integers between 50 and 100 


which are divisible by 2. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

int x, sum=0; 

cout<<"Numbers between 5@ and 100, divisible by 2: \n"; 
for(x=51; x<100; x++) { 

if (x%2==0) { 


cout<< Ores 
SUM+=X } 


} 
} 


cout<<"\nThe sum: "<< sum; 


return @; 


Sol 


Question 117 


Question: 


Write a program that uses the function to determine whether a entered number is even or 


odd. 


Solution: 


#include<iostream> 

using namespace std; 

int myfunc(int x) { 

return (x & 1); 

} 

int main() { 

a Mite ox 

cout<<"Enter any number: "; 

cin>>x; 

if(myfunc(x)) { 

cout<<"\nThe number you entered is odd."; 
} 

else { 

cout<<"\nThe number you entered is even."; 
} 


return @; 


} 
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Question 118 


Question: 


Write a program to find square root of a entered number. 


Solution: 


#include<iostream> 
#include<cmath> 

using namespace std; 

int main() { 

a Mites 

cout<<"Enter any number: "; 
cin>>x; 


cout<<"Square root of "<<x<< is: "<<(double)sqrt(x) ; 
return @; 


} 


Question 119 


Question: 


Write a program to find power of a entered number using library function. 
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Solution: 


#include<iostream> 

#include<cmath> 

using namespace std; 

int main() { 

ane 35 78 

cout<<"\nEnter the value for x: "3; 
Gain 

cout<<"\nEnter the value for y: "; 
cin>>y; 


GOUEREXK Kae BC << =e Can LONE) POW OLY) s 


return @; 


} 


Question 120 


Question: 


Write a program to determine if the character entered is an alphabetic or numeric 


character. 


Solution: 


#include<iostream> 
using namespace std; 
int main() { 

char ch; 


cout<<"Enter a character: "; 
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cin>>ch; 

if(isdigit(ch)) { 

GOUR<<ch<<s swan Digits: 

} 

else if(isalpha(ch)) { 

cout<<ch<<" is an Alphabet"; 

} 

else { 

cout<<ch<<" is not an Alphabet, or a Digit"; 
} 


return @; 


} 


Question 121 


Question: 


Write a program to determine whether the character entered is an alphanumeric character 


or not. 


Solution: 


#include<iostream> 
using namespace std; 
int main() { 

char a; 


cout<<"Enter a character: "; 


cin>>a; 


0 


if(isalnum(a)) { 
cout<<a<<" is an alphanumeric character."; 


} 
else { 


cout<<a<<" is NOT an alphanumeric character."; 


} 


return @; 


} 


Question 122 


Question: 


Write a program to determine whether the character entered is an punctuation character 


or not. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

char a; 

cout<<"Enter a character: "; 

cin>>a; 

if(ispunct(a)) { 

cout<<a<<" is an punctuation character."; 


} 


else { 
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cout<<a<<" is NOT an punctuation character."; 


return @; 


Question 123 


Question: 


Write a program to check whether the entered character is a graphic character or not. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

char a; 

cout<<"Enter a character: "; 

cin>>a; 

if(isgraph(a)) { 

cout<<a<<" is a graphic character."; 
} 

else { 

cout<<a<<" is NOT a graphic character."; 


} 


return @; 


} 
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Question 124 


Question: 


Write a program to list all printable characters using isprint() function. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

int i; 

TOI (Gl= sles <= 127.5 ae) 
if(isprint(i)!= @) 


cout<<" "<<char(i); 


return @; 


} 


Question 125 


Question: 


Write a program to check whether the entered character is a hexadecimal digit character 


or not. 


Solution: 
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#include<iostream> 
using namespace std; 

int main() { 

char a; 

cout<<"Enter a character: "; 

cin>>a; 

if(isxdigit(a)) { 

cout<<a<<" is a hexadecimal digit character."; 
} 

else { 

cout<<a<<" is NOT a hexadecimal digit character."; 


} 


return @; 


} 


Question 126 


Question: 


Write a program to print ASCII value of all control characters. 


Solution: 


#include<iostream> 
using namespace std; 
int main() { 

nige ake 


cout<<"The ASCII value of all control characters are: \n"; 


339 


for(i=@; i<=127; i++) { 
if(iscntr1(i)!=0) 


COUE<S<a Nh) << als 


} 
return @; using namespace std; 
} int main() { 


string x = "Joe"; 


string* ptr = &x; 


cout << ptr << endl; 


cout << *ptr << endl; 


Question 127 
return @; 


} 


Question: 


Write a program to check whether the given character is a white-space character or not. 


Solution: 


#include <iostream> 
using namespace std; 
int main() { 
charac; 
Ghatechie—seses 
if(isspace(ch)) { 
cout << "\nNot a white-space character."; 
i 
else { 
cout << "\nWhite-space character."; 


} 


return @; 
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Question 128 


Question: 


Write a program to illustrate isprint() and iscntrl() functions. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

char ch = ‘a'; 

if(isprint(ch)) { 

cout<<ch<<" is printable character."<<endl; 

} 

else { 

cout<<ch<<" is not printable character."<<end1; 


} 


if(iscntrl(ch)) { 
cout<<ch<<" is control character."<<endl; 


} 


else { 


cout<<ch<<" is not control character."<<end1; 


} 


return (0); 
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Question 129 


Question: 


Write a program to calculate surface area of cube. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

int side; 

long area; 

cout<<"\nEnter the side of cube: "; 

cin>>side; 

area = 6*side*side; 

cout<<"\nThe surface area of cube is: "<< area; 


return @; 


} 


Question 130 


Question: 


Write a program to subtract 2 numbers without using subtraction operator. 
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Solution: 


#include<iostream> 
using namespace std; 
int main() { 

Unie eXer—OpV=35 
cout<<x+(~y)+13 


return @; 


} 


Question 131 


Question: 


Write a program to add 2 numbers without using addition operator. 


Solution: 


#include<iostream> 
using namespace std; 
int main() { 

nine. 3 Say Wesie 
cout<<x-(+y)-1;3 
return @; 


} 
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Question 132 


Question: 


Write a program to multiply a number by 2 without using multiplication operator. 


Solution: 


#include<iostream> 
using namespace std; using namespace std; 


int main() { int main() { 


Hime S22e 

cout<< {x<<1); string x[5] = {"Albert", "John", "Mary", "James"}; 
return @; 

} x2] = “does 


cout << x[@]; 


return @; 


Question 134 


Question: 


Write a program to divide a number by 2 without using division operator. 


Solution: 


#include<iostream> 
using namespace std; 


int main() { 
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nie sels 
GOUL<< (66 >1))5 


return @; 


i 


Question 135 


Question: 


Write a program to calculate volume of sphere. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

int radius; 

float PI = 3.141592; 

cout<<"\nEnter the radius of sphere: "; 
cin>>radius; 

float volume = (4/3)*(PI*radius*radius*radius) ; 


cout<<"\nThe volume of sphere is: "<< volume; 


return @; 


i 
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Question 136 


Question: 


Write a program to calculate volume of ellipsoid. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

sie (il, 2, Tesie 

float PI = 3.141592; 

cout<<"\nEnter the radius of the ellipsoid of axis 1: "; 
cin>>r1; 

cout<<"\nEnter the radius of the ellipsoid of axis 2: "; 
eGiinooR2. 

cout<<"\nEnter the radius of the ellipsoid of axis 3: "; 
cin>>r3; 


float volume = (4/3)*(PI*r1*r2*r3) ; 


cout<<"\nThe volume of ellipsoid is: "<< volume; 


return @; 


} 


int main() { 


string x[5] = {"Albert", "John", "Mary", "James", "Bob"}; 


for(int i = @; i < 5; i++) { cout << x[i] << endl; } 


return @; 


} 
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Question 137 


Question: 


Write a program that uses a for loop to determine power of a number entered by the 


user. 


Solution: 


using namespace std; 
int main() { 
IniGexXeuny.; 

long power = 1; 


cout<<"\nEnter the value for x: "; 


c1in>>x; using namespace std; 


cout<<"\nEnter the value for y: "; 


cin>>y; 
for(int i=1; i<=y; i++) { int main() { 
power = power * x; string x = "Albert"; 
} string &y = x; 
8 ay = X; 

cout<<x<<"4"<<y<<" = "<<power; 

t<< << dl; 
return Q; ae . ae 
Je 


cout << y << endl; 


return @; 


} 
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Question 138 


Question: 


Write a program to read three numbers and find average of numbers. 


Solution: 


#include<iostream> 

using namespace std; 

int main() { 

Me tlslonces 

float avg; 

cout<<"\nEnter the first number: "; 
cin>>a; 

cout<<"\nEnter the second number: "; 
cin>>b; 

cout<<"\nEnter the third number: "; 

Gin> +e; 

avg=(a+b+c)/3.0; 

cout<<"\nAverage of three numbers is: "<< avg; 


return @; 


} 


Question 139 


Question: 


Write a program to read integer "n" and print first three powers (n', n?, n°). 
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Solution: 


std; 
main() { 
n5 
cout<< 
eiin>>ns 
cout<<pow(n, 1)<< << pow(n, 2)<<" "<< pow(n, 3); 
1 Q; 


#include<iostream> 


using namespace std; #include<iostream> 


: ! #include<cstring> 
int main() { 


using namespace std; 
string i[2][4] = { 
"aA" | Boe "Bp" rE 
{ 7 ‘: I, int main() { 


{ “Res ok are ae mut } string X = "Albert"; 


ie cout << &x; 


cout << i[@][2]; return @; 


} 


// Output: B 


return 0; 
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int main() { 
string x="C++ "; 

string y="programming"; 
x.append(y) ; 


cout<<" \n "<<x<<'\n'; 


return 0; 


int main() { 


string x="Albert"; int main() { 


cout<<*x.begin(); string x ="C language"; 


return @; *x. begin()='J'; 
cout<<x; 


return @; 


int main() { 
string x="This is a C++ Program."; 
x.erase(8,1); 


cout<<x; 


return @; 


int main() { 


string txt = "C++ Programming."; 


cout << "The length of the text string is: << txt.size(); 


return 0; 


#include<iostream> 

#include<cstring> 

using namespace std; 

int main() { 

string txt = "C++ Programming."; 

cout << "The length of the text string is: " << txt.length(); 
// Output: The length of the text string is: 16 


return 0; 
Information visualization refers to the visual representation of data 


or information to facilitate the understanding of complex concepts, 
patterns, and relationships. It involves using visual elements such as 
charts, graphs, maps, and other visual representations to convey 
information and insights. 
#include<iostream> 
The main goal of information visualization is to make data and 
using namespace std; information more accessible, understandable, and usable for a wide 
range of users. By presenting information in a visually compelling 
int main() { and interactive way, information visualization can help users to 
identify trends, patterns, and insights that may not be apparent in 
2 i Baers traditional data formats. 
string x="c++ programming" ; 


: Information visualization is used in a wide range of applications, 
— erase(x. begin( )+®); including business intelligence, scientific research, healthcare, 
education, and more. It plays an important role in helping individuals 

cout<<x; and o ization 


increasing availability of big data and 

// Output: ++ programming advancements in data visualization tools and techniques, information 
visualization is becoming an increasingly important field for data 

return Q; scientists, designers, and other professionals who work with data. 


his. With WH 


C++ is an extension of C programming and the programs 


written in C language can run in C++ compilers. 


572 


C++ Program: 


#include<bits/stdc++.h> 


using namespace std; 


int main() 


{ 


float a 


cout 
cout 
cout 
cout 


cout 


<< 


<< 


<< 


<< 


<< 


=2. 33333; 
floor(a) << endl; 
ceil(a) << endl; 
trunc(a) << endl; 
round(a) << endl; 


setprecision(2) << a; 


return 0; 


C++ Program: 


#include <cstdlib> 


#include <iostream> 


using namespace std; 


int main() 


{ 


float a = -43; 


cout << abs(a) << endl; 


cout << labs(a) << endl; 


cout << llabs(a) << endl; 


return 0; 


213 


JDK JRE JVM 
Java Development Kit Java Runtime Environment Java Virtual Machine 
It is the tool necessary to compile, It provides the class libraries and A virtual machine that enables a 
document and package Java other resources that a specific Java computer to run Java programs 
programs. program needs to run. 


Inheritance Abstraction 


A mechanism in which one class The methodology of hiding the 


acquires the properties of another implementation details from the user and 


only providing the functionality to the 


users. 


Encapsulation 


Polymorphism 


A process of wrapping code and data 


together into a single unit The ability of any data to be 


processed in more than one form 


Collection is a framework that is designed to store the objects and manipulate 


the design to store the objects. 
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Java Exercises 


Java is the mainstream technology for creating and delivering embedded and mobile software, 
games, Internet entertainment, and business software. It serves as the foundation for almost any 
sort of networked application. With over 9 million developers across the globe, Java makes it 
simple to quickly create, distribute, and use new apps and services. Around 1992, James 
Gosling was employed by Sun Labs. A set-top box was being built by Gosling and his team, 
who began by "cleaning up" C++ and ultimately came up with a new language and runtime. As a 
result, Java or Oak was created. C continues to be the top option among developers when it 
comes to programming languages. However, Java is more popular among developers than C. The 
second most popular programming language is Java. The common reason for this is because it 
facilitates the creation of sophisticated applications that operate well and satisfactorily. In 
addition, Java may be installed and operated on any platform. Approximately 3 billion mobile 
phones, 125 million TV sets, and every Blu-Ray player currently use Java. You can learn Java 
programming and advance your skills by practicing and working through problems. If you learn 


best "by example," this is the chapter for you. 


ao 


Question 1 


Question: 


Write a program to print Hello, World!. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 
System.out.print("Hello, World!"); 

} 

} 


Question 2 


Question: 


Write a program to compute the perimeter and area of a rectangle. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 
int height = 8; 

int width = 5; 
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int perimeter = 2 * (height + width); 


System.out.println( "Perimeter of the rectangle is: + perimeter + " cm"); 


int area = height * width; 


System.out.printin( "Area of the rectangle is: + area + " square cm"); 


} 
} 


Question 3 


Question: 


Write a program to compute the perimeter and area of a circle. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 

nie radtus 4:5 

float perimeter = (float)(2 * 3.14 * radius); 

System.out.printf( "Perimeter of the circle is: “Ff cm\n", perimeter); 
float area = (float)(3.14 * radius * radius); 


System.out.printf( "Area of the circle is: %f square cm\n", area); 


i 


public class MyClass { 
public static void main(String[] args) { 


int x = 65; 


System.out.println(x) ; 


} 
} 


aid 


Question 4 


Question: 


Write a program that accepts two numbers from the user and calculate the sum of the two 


numbers. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

int a, b, sum; 

System.out.print("\nEnter the first number: "); 

a = STDIN _SCANNER.nextInt(); 

System.out.print("\nEnter the second number: "); 

b = STDIN _SCANNER.nextInt(); 

sum = a + b; 

System.out.print("\nSum of the above two numbers is: " + sum); 


} 
public final static Scanner STDIN SCANNER = new Scanner(System. in); 


} 


class MyClass { 


static void main(String[] args) { 


xX = "Einstein"; 


out.println("Albert " + x); 
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Question 5 


Question: 


Write a program that accepts two numbers from the user and calculate the product of the 


two numbers. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

int a, b, mult; 

System.out.print("\nEnter the first number: "); 

a = STDIN_SCANNER.nextInt(); 

System.out.print("\nEnter the second number: "); 

b = STDIN_SCANNER.nextInt(); 

mult = a * b; 

System.out.print("\nProduct of the above two numbers is: " + mult); 


} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in); 


} 


Question 6 


Question: 


Write a program that accepts three numbers and find the largest of three. 
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Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

nine 5 Sn 728 

System.out.print("\nEnter the first number: "); 
x = STDIN _SCANNER.nextInt(); 
System.out.print("\nEnter the second number: "); 
y = STDIN _SCANNER.nextInt(); 
System.out.print("\nEnter the third number: "); 
z = STDIN_SCANNER.nextInt(); 


// if x is greater than both y and z, x is the largest 
I (Xe > =a Vox => = Ze 


System.out.print("\n" + x + 


} 


is the largest number."); 


// if y is greater than both x and z, y is the largest 
LhGy >= XxX 8a y >= 2) {i 


System.out.print("\n" + y + 
} 


is the largest number."); 


// if z is greater than both x and y, z is the largest 
Hlifa (2 ae> eX Ze = UN) 


System.out.print("\n" + z + 


} 


} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in); 


} 


is the largest number."); 
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Question 7 


Question: 


Write a program that reads three floating values and check if it is possible to make a 
triangle with them. Also calculate the perimeter of the triangle if the entered values are 


valid. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

one M5 Sq 748 

System.out.print("\nEnter the first number: "); 
x = STDIN SCANNER.nextFloat(); 
System.out.print("\nEnter the second number: "); 
y = STDIN_SCANNER.nextFloat(); 
System.out.print("\nEnter the third number: "); 
z = STDIN_SCANNER.nextFloat(); 


if(x < y+z 8&y<x+z&&z<yr+x) { 
System.out.printf("\nPerimeter of the triangle is: %f\n", x + y + z); 
} else { 


System.out.print("\nIt is impossible to form a triangle."); 
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} 


} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in); 


i 


Question 8 


Question: 


Write a program that reads an integer between 1 and 7 and print the day of the week in 


English. 


Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
int day; 
System.out.print("\nEnter a number between 1 to 7 to get the day name: "); 
day = STDIN SCANNER.nextInt(); 
switch(day) { 
Gasey ll: 
System.out.println("Monday") ; 
break; 
Gase 2: 


System.out.printin("Tuesday") ; 
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break; 


case 3: 


System.out. 


break; 


case 4: 


System.out. 


break; 


case 5: 


System.out. 


break; 


case 6: 


System.out. 


break; 


case 7: 


System.out. 


break; 


default: 


System.out. 


} 
} 


printin("Wednesday") ; 


println("Thursday") ; 


printin("Friday"); 


printlin( "Saturday" ); 


printin("Sunday"); 


print( "Enter a number between 1 to 7."); 


public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


Question 9 


Question: 


Write a program to find the sum of two numbers. 
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Solution: 


public class MyClass { 
public static void main(String[] args) { 


Hime @la ly SUR 


re)) 

i] 
b 

wee 


oO 
Il 
No 

ve 


sum = a + b; 


System.out.print( "The sum of a and b = " + sum); 


Question 10 


Question: 


Write a program to find the square of a number. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 
limite ay eebi 

e) = 28 

b = (int)Math.pow(a, 2); 
System.out.print( "The square of a = " + b); 
} 

} 
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Question 11 


Question: 


Write a program to find the greatest of two numbers. 


Solution: 


public class MyClass { 
public static void main(String[] args) { 


dit calabl 


ir (aa > bet 
System.out.print("a is greater than b"); 
} else { 


System.out.print("b is greater than a"); 


Question 12 


Question: 


Write a program to print the average of the elements in the array. 
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Solution: 


public class MyClass { 
public static void main(String[] args) { 


int avg = 0, sum = @; 


init |) num =){(16, 185) 205, 25,5. 363 
fOr (Ginnie alt=" Osc Sis ace) ef 

sum = sum + num[i]; 

avg = sum / 5; 

I 


System.out.printin( "Sum of the Elements in the array is: 


+ SUM); 


System.out.printlin( "Average of the elements in the array is: 
if 
} 


+ avg); 


Question 13 


Question: 


Write a program that prints all even numbers between 1 and 25. 


Solution: 


public class MyClass { 
public static void main(String[] args) { 
System.out.printin( "Even numbers between 1 to 25:"); 


for(int a= Wes <=" 25) a) fi 
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TK devo 2== Oat 
System. .ouc.prinit(iy = =); 


i 


i 
} 
i 


Question 14 


Question: 


Write a program that prints all odd numbers between 1 and 50. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 
System.out.println("Odd numbers between 1 to 5@:"); 
wroe(alane al =e ale st <q GiB aie) af 

if(i % 2 != 6) { 

System.out.print(i +" "); 


i 


} public class MyClass { 
} public static void main(String[] args) { 
i 


byte x = 100; 


System.out.println(x) ; 


} 
} 
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Question 15 


Question: 


Write a program to print the first 10 numbers starting from one together with their 


squares and cubes. 


Solution: 


public class MyClass { 
public static void main(String[] args) { 
for(int i = 1; i <= 10; i++) { 


System.out.println( "Number = " + i+ " its square = " + (i * i) + " its cube 


ee) 


we YS 


Question 16 


Question: 


Write a program: 
If you enter a character M 


Output must be: ch = M. 
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Solution: 


public class MyClass { 

public static void main(String[] args) throws Exception { 
Chaise: 

System.out.print( "Enter a character: "); 

c = (char)System.in.read(); 


System.out.printlin("ch = 


} 
} 


+ C)3 


Question 17 


Question: 


Write a program to print the multiplication table of a number entered by the user. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

al Mitsaanis 

System.out.print( "Enter any number: "); 

n = STDIN _SCANNER.nextInt(); 

On (Gina ah = is <= 5 aa ef 

System.out.printiingn) + ~ * Fo * = = + (Mm * a)))s 


} 
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} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


Question 18 


Question: 


Write a program to print the product of the first 10 digits. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 

int produeti=— 1; 

for(int i = 1; i <= 10; i++) { 

product = product * i; 

} 

System.out.print( "The product of the first 10 digits is: 
} 

} 


+ product); 


Question 19 


Question: 


Write a program to print whether the given number is positive or negative. 
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Solution: 


public class MyClass { 

public static void main(String[] args) { 
int a; 

a = -35; 

ica oO yy 

System.out.print( "Number is positive"); 
} else { 

System.out.print( "Number is negative"); 
} 

} 

} 


Question 20 


Question: 


Write a program to check the equivalence of two numbers entered by the user. 


Solution: 


import java.util.Scanner; 
public class MyClass { 


public static void main(String[] args) { 


nine 345 78 


591 


System.out.print("\nEnter the first number: "); 

x = STDIN SCANNER.nextInt(); 

System.out.print("\nEnter the second number: "); 

y = STDIN _SCANNER.nextInt(); 

UO = 1) | 

System.out.print("\nThe two numbers are equivalent") ; 

} else { 

System.out.print("\nThe two numbers are not equivalent"); 
ii 

} 

public final static Scanner STDIN_SCANNER = new Scanner(System. in); 
i 


Question 21 


Question: 


Write a program to print the remainder of two numbers entered by the user. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

SMe le Loy (ER 

System.out.print("\nEnter the first number: "); 
a = STDIN _SCANNER.nextInt(); 


System.out.print("\nEnter the second number: "); 


So2 


b = STDIN SCANNER.nextInt(); 


Gl=ra 4b: 


System.out.print("\n The remainder of "+a+" and" +b+" is: 


} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


+ C)3 


Question 22 


Question: 


Write a program to print the characters from A to Z. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 

On (byGemie=— As <= eZ es steed 

System. out.printin((char)Byte.toUnsignedInt(i)); 


} 
} public class MyClass { 
} public static void main(String[] args) { 


boolean x = true; 
boolean y = false; 


System.out.println(x) ; 


System.out.println(y); 


} 
i 
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Question 23 


Question: 


Write a program to print the length of the entered string. 


Solution: 


import java.util.Scanner; 

public class MyClass { 

public static void main(String[] args) { 
String a; 

Scanner scan = new Scanner(System.in) ; 
System.out.print( "Enter Your Name : "); 
a = scan.nextLine(); 


System.out.printin("The length of the String is: " + a.length()); 


} 
} 


Question 24 


Question: 


Write a program to check whether the given character is a lower case letter or not. 


Solution: 
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public class MyClass { 

public static void main(String[] args) { 

char ch = ‘a'; 

if(Character.isLowerCase(ch)) { 

System.out.printin("The given character is a lower case letter"); 
lj 

else { 

System.out.printin("The given character is a upper case letter"); 
} 

} 


} 


Question 25 


Question: 


Write a program to check whether the given character is a upper case letter or not. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 

Ghar (chie=s Ars; 

if(Character.isUpperCase(ch)) { 

System.out.printin("The given character is a upper case letter"); 
} 

else { 

System.out.printin("The given character is a lower case letter"); 


} 
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Question 26 


Question: 


Write a program to convert the lower case string to upper case string. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 
String a = "albert einstein"; 
System.out.println(a.toUpperCase()); 

} 

i 


Question 27 


Question: 


Write a program that takes a distance in centimeters and outputs the corresponding value 


in inches. 
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Solution: 


import java.util.Scanner; 


public class MyClass { 

public final static double X = 2.54; 

public static void main(String[] args) { 

double inch, cm; 

System.out.print( "Enter the distance in cm: "); 

cm = STDIN _SCANNER.nextDoub1le() ; 

ineh\-= emi / X; 

System.out.printf("\nDistance of %.2f cms is equal to %.2f inches", cm, 
inehii; 

i 

public final static Scanner STDIN_SCANNER = new Scanner(System. in); 
it 


Question 28 


Question: 


Write a program to print the output: 
Einstein [0] = E 
Einstein [1] = | 
Einstein [2] = N 
Einstein [3] = S 
Einstein [4] = T 
Einstein [5] = E 
Einstein [6] = | 


Einstein [7] = N 
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Solution: 


public class MyClass { 

public static void main(String[] args) throws Exception{ 
aligns. ake 

Cielo || Wiis secs les FIN Sy Yee dies 2 ibe5 “IN ae 
for(i=@; i<8; i++) 

System.out.println("Einstein [" + i+" ] = " + num[i]); 
} 

I 


Question 29 public class MyClass { 


static void myMethod(String x) { 


Question: i 


System.out.println(x + " Einstein"); 


Write a program to print "Hello World" 10 times. } 


public static void main(String[] args) { 


Solution: 
myMethod("David") ; 


public class MyClass { myMethod("Albert"); 


public static void main(String[] args) { 
for(int i = 1; i <= 10; i++) f{ UD Le 
System.out.println( "Hello World "); 
L 
} 


i 
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Question 30 


Question: 


Write a program to print first 5 numbers using do while loop statement. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 
sfie ob ey ale 

do { 

System.out.println(i++) ; 

J while (i <="5))5 

} 

} 


Question 31 


Question: 


Write a program to check whether a character is an alphabet or not. 


Solution: 
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import java.util.Scanner; 


public class Main { 

public static void main(String[] args) { 
Scanner scanner = new Scanner(System.in); 
System.out.printin( "Enter any caracter: "); 
char c = scanner.next().charAt(@) ; 

ICCC oa Aenea || (Ces — UAL Recs c—nn reset 
System.out.println(c + " is a Alphabet."); 

} else { 

System.out.printin(c + " is not a Alphabet."); 
} 

} 

} 


Question 32 


Question: 


Write a program to check whether a entered number is even or odd. 


Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
int a; 


System.out.print("Enter any number: "); 
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a = STDIN _SCANNER.nextInt(); 

ifCa “4 2 == 0)" { 

System.out.print( "The entered number is even"); 

} else { 

System.out.print( "The entered number is odd"); 

} 

} 

public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


Question 33 


Question: 


Write a program to print the ASCII value of the given character. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 

byte ch = ‘A’; 

System.out.print( "The ASCII value of " + ((char)Byte.toUnsignedInt(ch)) + " 
Soy ye tch))s 

} 

jj 
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Question 34 


Question: 


Write a program that will print all numbers between 1 to 50 which divided by a specified 


number and the remainder will be 2. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 
mits ex 

System.out.print( "Enter a number: "); 

x = STDIN SCANNER.nextInt(); 

for(int i = 1; i <= 50; i++) { 

sap(Cal 6 36 Se 2) af 

System.out.println(i); 

} 

} 

} 

public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 
Ir 


Pointers are not used in Java because doing so would 


weaken the language's security and robustness and 


make it more complicated. 
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Question 35 


Question: 


Write a program to determine whether two numbers in a pair are in ascending or 


descending order. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

SMe le LOR 

System.out.print("\nEnter a pair of numbers (for example 22,12 | 12,22): "); 
System.out.print("\nEnter the first number: "); 

a = STDIN _SCANNER.nextInt(); 

System.out.print("\nEnter the second number: "); 

b = STDIN _SCANNER.nextInt(); 

nln) o> 10))) af 

System.out.print("\nThe two numbers in a pair are in descending order."); 
} else { 

System.out.print("\nThe two numbers in a pair are in ascending order."); 
i} 

ii 

public final static Scanner STDIN_SCANNER = new Scanner(System. in); 


} 
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Question 36 


Question: 


Write a program that reads two numbers and divides one by the other. Specify "Division 


not possible" if that is not possible. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

SMe tle LOR 

Pl OaiteaGe 

System.out.print("\nEnter the first number: "); 
a = STDIN _SCANNER.nextInt(); 
System.out.print("\nEnter the second number: "); 
b = STDIN _SCANNER.nextInt(); 

ip b =e) 4 

c = (float)a / (float)b; 
System.out.printf("\n%d/%d = %.1f", a, b, c); 

} else { 

System.out.printin("\nDivision not possible."); 
} 

} 

public final static Scanner STDIN SCANNER = new Scanner(System. in) ; 
} 
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Question 37 


Question: 


Write a program that will print all numbers between 1 to 50 which divided by a specified 


number and the remainder is equal to 2 or 3. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 
mits x5 

System.out.print( "Enter a number: "); 

x = STDIN _SCANNER.nextInt(); 

insye(aiie al elk ol xe SYe}e aie etS)) af 

eG, Sete PP |||) al Yh Se eee chy a 

System. out.printin(i); 

i 

} 

} 

public final static Scanner STDIN_SCANNER = new Scanner(System. in); 
Ir 


public class MyClass { 


public static void main(String[] args) { 


double y = 9.78d; 

int x = (int) y; 
System. out.print1n(x) ; 
i 

} 
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Question 38 


Question: 


Write a program that adds up all numbers between 1 and 100 that are not divisible by 12. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 
ime x 1. Sin a Gs 

Ole Git ale 1s ee — | OO seaie a 

Upto w x: J= 90) 4 


sum += i; 

I 

I 

System.out.println("\nSum: " + sum); 
} 

} 

Question 39 

Question: 


Write a program to calculate the value of x where x = 1 + 1/2 + 1/3 + ... + 1/50. 


Solution: 
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public class MyClass { 

public static void main(String[] args) { 
float x = Q; 

for(int 7 = 13; 1 <= 50; 1++) f 

Xe+— a (GelOat) de /ai 

} 

System.out.printf( "Value of x: %.2f\n", x); 
} 

} 


Question 40 


Question: 


Write a program that reads a number and find all its divisor. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

int x; 

System.out.print("\nEnter a number: "); 

x = STDIN SCANNER.nextInt(); 

System.out.print( "All the divisor of " +x + " are: "); 
wore(alane ale abe at xq eh ahs) af 

Tine 26 ah (4) af 

System.out.print("\n" + i); 
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} 
I 
} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in); 


} 


Question 41 


Question: 


Write a program to find the incremented and decremented values of two numbers. 


Solution: 


public class MyClass { 
public static void main(String[] args) { 


nine ly oy @y Gly Gy ES 


a = 10; 

lay = ale 

ee) ap ale 

d=b+1; 

e=a- 1; 

ip ey [o) = alle 

System.out.print("\nThe incremented value of a =" +c); 
System.out.print("\nThe incremented value of b =" + d); 
System.out.print("\nThe decremented value of a =" + e); 


System.out.print("\nThe decremented value of b =" + f); 


} 
} 
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Question 42 


Question: 


Write a program to find square of a entered number using functions. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 
int answer; 

answer = square(); 


System.out.print( "The square of the entered number is: " + answer); 


} 


public static int square() { 

sie Xe 

System.out.print( "Enter any number: "); 

x = STDIN _SCANNER.nextInt(); 

return x * x; 

} 

public final static Scanner STDIN_SCANNER = new Scanner(System. in); 
} 
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Question 43 


Question: 


Write a program that accepts principal amount, rate of interest, time and compute the 


simple interest. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

aime (5 iy Wo Saks 

System.out.print("\nEnter the principal amount: "); 
p = STDIN _SCANNER.nextInt(); 
System.out.print("\nEnter the rate of interest: "); 
r = STDIN _SCANNER.nextInt(); 
System.out.print("\nEnter the time: "); 

t = STDIN _SCANNER.nextInt(); 

Sib (oy Ip ae)) of alleree 

System.out.print("\nSimple interest is: " + SI); 

i 

public final static Scanner STDIN_SCANNER = new Scanner(System. in); 


} 


610 


Question 44 


Question: 


Write a program that swaps two numbers without using third variable. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

‘aie ly 108 

System.out.print("\nEnter the value for a: "); 

a = STDIN _SCANNER.nextInt(); 

System.out.print("\nEnter the value for b: "); 

b = STDIN _SCANNER.nextInt(); 
System.out.print("\nBefore swapping: "+a+" " +b); 
a=a+t+b; 

b=a- b; 

a=a-)b; 
System.out.print("\nAfter swapping: " 
} 

public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


+at" " +b); 
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Question 45 


Question: 


Write a program to compute the area of a hexagon. 


Solution: 


import java.util.Scanner; 

public class MyClass { 

public static void main(String[] args) { 

Scanner input = new Scanner(System.in) ; 

System.out.print( "Enter the length of a side of the hexagon: "); 
double s = input.nextDouble(); 

double area = (6*(s*s))/(4*Math.tan(Math.PI/6)); 


System.out.print( "The area of the hexagon is: 


} 
} 


+ area); 


Question 46 


Question: 


Write a program to print the output: 
body [b] = b 
body [o] = o 
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body [d] = d 
body [y] = y 


Solution: 


public class MyClass { 

public static void main(String[] args) throws Exception{ 

sae ake 

char [| bedy3=(" 1b, O-, G6 7 

for(i=0; 1i<4; i++) f{ 

System.out.println("body [" + body [i] + " ] = " + body [i]); 
} 

} 

} 


Question 47 


Question: 


Write a program to calculate the discounted price and the total price after discount 
Given: 

If purchase value is greater than 1000, 10% discount 

If purchase value is greater than 5000, 20% discount 


If purchase value is greater than 10000, 30% discount. 


Solution: 
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import 
public 
public 
double 


System. 


java.util.Scanner; 

class MyClass { 

static void main(String[] args) { 
Pv; 


out.print( "Enter purchased value: "); 


pv = STDIN _SCANNER.nextDouble(); 
if(pv > 1000) { 


System.out.printf("\n Discount = %f", pv * @.1); 
System.out.printf("\n Total = “f", pv - pv * @.1); 
} else if(pv > 5000) { 

System.out.printf("\n Discount = %“f", pv * @.2); 
System.out.printf("\n Total = %f", pv - pv * @.2); 
} else { 

System.out.printf("\n Discount = %“f", pv * @.3); 
System.out.printf("\n Total = “f", pv - pv * @.3); 
} 

} 

public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 
} 

Question 48 

Question: 


Write a program to print the first ten natural numbers using while loop statement. 


Solution: 


public 


class MyClass { 
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public static void main(String[] args) { 
alin o ale 


while(i <= 10) { 


public class MyClass { 


public static void main(String[] args) { 


System. out.printin(i++) ; 
ArrayList<String> x = new ArrayList<String>(); 


} 
} x.add("Albert"); 
} x.add("Joe") ; 


x.add("Alan") ; 


x.add("Mary") ; 


System.out.println(x) ; 


Question 49 : 


} 
Question: 


Write a program to shift inputted data by two bits to the left. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

nae 3 

System.out.print( "Enter the integer from keyboard: "); 
x = STDIN _SCANNER.nextInt(); 


System.out.print("\nEntered value: "+x +" "); 
System.out.print("\nThe left shifted data is: " + (x <<= 2) +" "); 


} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in); 


} 
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Question 50 


Question: 


Write a program to shift inputted data by two bits to the Right. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

al Mite exes 

System.out.print( "Enter the integer from keyboard: "); 
x = STDIN SCANNER.nextInt(); 


System.out.print("\nEntered value: "+x +" "); 
System.out.print("\nThe right shifted data is: " + (x >>= 2) +" "); 
if 

public final static Scanner STDIN SCANNER = new Scanner(System. in); 


} 


Question 51 


Question: 


Write a program to calculate the exact difference between x and 21. Return three times 


the absolute difference if x is greater than 21. 
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Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

amits 3G; 

System.out.print( "Enter the value for x: "); 
x = STDIN _SCANNER.nextInt(); 

Hane Kee PL) af 

System.out.print(Math.abs(x - 21)); 

} elise afGe>s= 21) { 
System.out.print(Math.abs(x - 21) * 3); 

} 

} 

public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


Question 52 


Question: 


Write a program that reads in two numbers and determine whether the first number is a 


multiple of the second number. 


Solution: 
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import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

ne dh5 78 

System.out.print("\nEnter the first number: "); 
x = STDIN SCANNER.nextInt(); 
System.out.print("\nEnter the second number: "); 
y = STDIN _SCANNER.nextInt(); 

TRO’ ZS WW ee (6) af 


System.out.println("\n" + x + " is a multiple of "+y + "."); 

} else { 

System.out.println("\n" + x + " is not a multiple of "+ y+ "."); 
} 

} 


public final static Scanner STDIN SCANNER = new Scanner(System. in); 
} 


Question 53 


Question: 


Write a program to display the system time. 


Solution: 


public class MyClass { 
public static void main(String[] args) { 
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System. out.format("\nCurrent Date time: %tc%n\n", 
System. currentTimeMillis()); 

} 

i 


Question 54 


Question: 


Write a program to convert Celsius into Fahrenheit. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 

float fahrenheit, celsius; 

celsius = 36; 

fahrenheit = (celsius * 9) / 5 + 32; 

System.out.printf("\nTemperature in fahrenheit is: %f", fahrenheit); 
} 
} 


public class MyClass { 


public static void main(String[] args) { 


int y = 9; 

double x = y; 

System. out.println(x) ; 
} 
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Question 55 


Question: 


Write a program that will examine two inputted integers and return true if either of them 


is 50 or if their sum is 50. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

alin dh5 SVB 

System.out.print("\nEnter the value for x: "); 
x = STDIN _SCANNER.nextInt(); 
System.out.print("\nEnter the value for y: "); 
y = STDIN _SCANNER.nextInt(); 

i <==" 50m) ye s= 2 50x e== 50) 4 
System. out.print("\nTrue"); 

} else { 

System. out.print("\nFalse"); 

J 

i 

public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


i 
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Question 56 


Question: 


Write a program that counts the even, odd, positive, and negative values among eighteen 


integer inputs. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

int x, even = @, odd = @, positive = @, negative = Q; 
System.out.printin("\nPlease enter 18 numbers:"); 

Om Clint = Osea <oel Oe tte 


x = STDIN _SCANNER.nextInt(); 


name o> (2) af 
positive+t+; 

} 

LEO <0) 
negativet+; 

} 

if(x % 2 == 6) { 
event++; 

} 

if(x % 2 != 6) { 
odd++; 

} 

} 


System.out.print("\nNumber of even values: + even); 
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System.out.print("\nNumber of odd values: " + odd); 
System.out.print("\nNumber of positive values: " + positive); 
System.out.print("\nNumber of negative values: " + negative); 

i 

public final static Scanner STDIN_SCANNER = new Scanner(System. in); 
} 

Question 57 

Question: 


Write a program to check whether the person is a senior citizen or not. 


Solution: public class MyClass { 
import java.util.Scanner; public static void main(String[] args) { 
ArrayList<String> x = new ArrayList<String>(); 
public class MyClass { -add("Albert"); 
public static void main(String[] args) { 
.add("Joe"); 
int age; 
System.out.print( "Enter age: "); ee 
age = STDIN _SCANNER.nextInt(); .add("Mary") ; 
if(age >= 60) { System.out.println(x.get(@)); 
System.out.print( "Senior citizen"); 
} else { 
System.out.print( "Not a senior citizen"); 
i 
} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in); 
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Question 58 


Question: 


Write a program that reads a student's three subject scores (0-100) and computes the 


average of those scores. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

float score, totalScore = @; 

int subject = 0; 

System.out.printin( "Enter three subject scores (@-100):"); 
while(subject != 3) { 

score = STDIN _SCANNER.nextFloat(); 

if(score < @ || score > 100) { 

System.out.printin( "Please enter a valid score."); 
} else { 

totalScore += score; 


subject++; 


} 


} 
System.out.printf( "Average score = %.2f\n", totalScore / 3); 


} 
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public final static Scanner STDIN SCANNER = new Scanner(System. in); 
} 


Question 59 


Question: 


What results would the following programs produce? 


public class MyClass { 
public static void main(String[] args) { 


moreCalane al abe bt xg BAS) af 


Peony 
break; 
} 
System.out.println(i); public class MyClass { 
ii public static void main(String[] args) { 
} ArrayList<String> x = new ArrayList<String>(); 
i 
x.add("Albert"); 
x.add("Joe"); 
x.add("Alan"); 
Solution: 
x.add("Mary"); 
1 x.clear(); 
2 


System. out.println(x); 
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public class MyClass { 

public static void main(String[] args) { 
System.out.println(-7 + 9 * 5); 
System.out.println((68+7) % 8); 
System.out.println(5@ + -6*5 / 5); 
System.out.println(6 + 25 / 3 * 6 - 8 & 2); 


Solution: 


44 
54 


public class MyClass { 

public static void main(String[] args) { 

TOR 53) 

System.out.printin("This loop will run forever."); 
} 

} 

} 


Solution: 


625 


This loop will run forever. 
This loop will run forever. 
This loop will run forever. 
This loop will run forever. 
This loop will run forever. 


Ulnaiss IWexoyey (ELIMI, [Vin GROINEWEIS ooagacoad 


public class MyClass { 

public static void main(String[] args) { 
System.out.printin( (35.5 + 3.7 =93.6 = 7.5) 9/7 (66.3 = 8.9)); 
lj 

} 


Solution: 


2.010597302504817 


public class MyClass { 

public static void main(String[] args) { 
System. out.printin("“linux"); 
System.exit(@); 
System.out.println("php"); 
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Solution: 


linux 


public class MyClass { 
public static void main(String[] args) { 
Toews al ake ah <a Roles) af 


if(i == 3) { 


class MyClass { 
continue; 


} 
System.out.print(i + "\n "); 


} 
} 18) { 


static void myfunc(int x) { 


} out.println("Access denied"); 


{ 


. out.println("Access granted"); 
Solution: 


public static void main(String[] args) { 
myfunc(25); 

} 

} 


public class MyClass { 
public static void main(String[] args) { 
sane fe) es AG, [oy 3 2s CR 

eee) & lo) @ el 8 [oR 


System. out.print(c); 
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Solution: 


10 


public class MyClass { 

public Finalesitatd esate wAy—— 15; 
public static void main(String[] args) { 
nae, $< 
X =A; 


System.out.print(x); 
public class MyClass { 


public static void main(String[] args) { 
ArrayList<String> x = new ArrayList<String>(); 
x.add("Albert"); 
x.add("Joe"); 

Solution: x.add("Alan") ; 

6 x.add("Mary"); 


for(int i = @; i < x.size(); i++) { 


System.out.println(x.get(i)); 


public class MyClass { 
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public static void main(String[] args) { 

for(int i = 1; i <= 3; i++) { 

System.out.print((i & 1) != @ ? "odd\n" : "even\n"); 
} 

System. exit(@) ; 

} 

} 


Solution: 


odd 
even 


odd 


public class MyClass { 

public static void main(String[] args) { 
double a, b; 

a = -2.5; 

b = Math.abs(a); 

System.out.printt( |%.27| = %.2r\n , a; Db); 
} 

} 


Solution: 
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|-2.50| = 2.50 


public class MyClass { 

public static void main(String[] args) { 
nije. 6 = Gl, We ss 
System.out.printlin(Math.abs(-x - y)); 

li 


} 
public class MyClass { 
public static void main(String[] args) { 
ArrayList<String> x = new ArrayList<String>(); 
Solution: x.add("Albert”) ; 
15 x.add("John") ; 


x.add("James") ; 


x.add("Mary"); 


Iterator<String> it = x.iterator(); 


public class MyClass { 
public static void main(String[] args) { BS ea ene>a@ pi 
vine 6 ales Sy Bie 
System.out.printin(-(-x - y))3; 
} 

} 


Solution: 
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al) 


public class MyClass { 

public static void main(String[] args) { 
nijine. 4 = Gl, Sy a ais 

System.out.println(x - -y); 

} 

} 


Solution: 


aS) 


public class MyClass { 
static void myMethod() { 
System.out.println( "Anyone who has never made a mistake has never tried 
anything new."); 


} 


public static void main(String[] args) { 


myMethod() ; 
myMethod() ; 
myMethod() ; 
} 
} 
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Solution: 


Anyone who has never made a mistake has never tried anything new. 
Anyone who has never made a mistake has never tried anything new. 


Anyone who has never made a mistake has never tried anything new. 


Question 60 


Question: 


Write a program to find the size of an array. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 

amel( |) WU = afalal, Bas sey, Gh, bi iets 

int n = (int)num. length; 

System.out.printin( "Size of the array is: " +n); 
} 

li 
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Question 61 


Question: 


Write a program that prints a sequence from 1 to a given integer, inserts a plus sign 


between these numbers, and then removes the plus sign at the end of the sequence. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 
sae o<5 abe 

System.out.println("\nEnter a integer: "); 
x = STDIN _SCANNER.nextInt(); 

Tare oS ()) af 


System.out.println("Sequence from 1 to "+x + ":"); 
for(i. = 13 4. < x} i++) { 


System.out.print(i + "+"); 


} 
System.out.printin(i); 
I 
i 


public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 
i 
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Question 62 


Question: 


Write a program to verify whether a triangle's three sides form a right angled triangle or 


not. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

SMe ely ly GR 

System.out.printin( "Enter the three sides of a triangle: "); 

a = STDIN _SCANNER.nextInt(); 

b = STDIN _SCANNER.nextInt(); 

c = STDIN _SCANNER.nextInt(); 

ioe Cadet abet abie=——cen orc alae Gat eur ce—— br cebrl| bet betes ace —— sae © 
a) { 


System.out.println("Triangle's three sides form a right angled 


triangle.” ); 
} else { 
System.out.println("Triangle's three sides does not form a right angled 
triangle."); 
} 
i 
public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 
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Question 63 


Question: 


Write a program that will find the second-largest number among the user's input of three 


numbers. 


Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
ae ela ly (GR 
System.out.print("\nEnter the first number: "); 
a = STDIN_SCANNER.nextInt(); 
System.out.print("\nEnter the second number: "); 
b = STDIN_SCANNER.nextInt(); 
System.out.print("\nEnter the third number: "); 
c = STDIN _SCANNER.nextInt(); 
if(a > b & a>c) { 

sale: 33 )) af 

System.out.print("\n" + b + 


is second largest number among three 
numbers"); 
} else { 


System.out.print("\n" + c + 


is second largest number among three 


numbers") ; 


} 
} else if(b > c && b > a) { 
Tare. 5 El) af 
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System.out.print("\n" + c + " is second largest number among three 
numbers") ; 
} else { 


System.out.print("\n" + a+ " is second largest number among 


three numbers"); 
} 
} else if(a > b) f{ 


System.out.print("\n" + a + 


is second largest number among three 
numbers"); 
} else { 
System.out.print("\n" + b + 


is second largest number among three 


numbers") ; 


} 


} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


Question 64 


Question: 


Write a program to calculate the sum of the two given integer values. Return three times 


the sum of the two values if they are equal. 


Solution: 


public class MyClass { 
public static void main(String[] args) { 
System.out.print(myfunc(3, 5)); 
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System.out.print("\n" + myfunc(6, 6)); 

} 

public static int myfunc(int a, int b) { 
return a == b ? (a+b) * 3: a+b; 

} 

lj 


Question 65 


Question: 


Write a program that accepts minutes as input, and display the total number of hours and 


minutes. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 
int mins, hrs; 

System.out.print( "Input minutes: "); 
mins = STDIN _SCANNER.nextInt(); 

hrs = mins / 60; 


mins = mins % 60; 


System.out.printin("\n" + hrs + 


} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in); 


} 


Hours, " + mins + " Minutes."); 
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Question 66 


Question: 


Write a program to determine whether a positive number entered by the user is a multiple 


of three or five. 


Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
sae See 
System.out.print("\nEnter a number: "); 
x = STDIN _SCANNER.nextInt(); 
(<a so — 2 Ox 5 = — et 
System.out.print("True") ; 
} else { 
System.out.print("False"); 
} 
i 
public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 
} 
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Question 67 


Question: 


Write a program to verify whether one of the two entered integers falls within the range 


of 100 to 200 included. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

alin dh5 SVB 

System.out.print("\nEnter the value for x: "); 

x = STDIN SCANNER.nextInt(); 

System.out.print("\nEnter the value for y: "); 

y = STDIN _SCANNER.nextInt(); 

if(x >= 100 && x <= 200 || y >= 100 && y <= 200) { 
System.out.print("True") ; 

} else { 
System.out.print("False"); 

Jr 

i 

public final static Scanner STDIN_SCANNER = new Scanner(System. in); 

i 
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Question 68 


Question: 


Write a program to determine which of the two given integers is closest to the value 100. 


If the two numbers are equal, return 0. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 
System.out.print(myfunc(86, 99)); 
System.out.print("\n" + myfunc(55, 55)); 
System.out.print("\n" + myfunc(65, 8@)); 
} 


public static int myfunc(int a, int b) { 
int x = Math.abs(a - 100); 

int y = Math.abs(b - 100); 

RaeUi < ee PG 8 (6 x iy RP Gl 8 Le 

i 
} 


public class MyClass { 


public static void main(String[] args) { 
int a 15; 


int b 13; 


System.out.println(a == b); 
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Question 69 


Question: 


Write a program to determine whether a positive number entered by the user is a multiple 


of three or five, but not both. 


Solution: 


import java.util.Scanner; 

public class MyClass { 

public static void main(String[] args) { 

sane ¥4P 

System.out.print("\nEnter a number: "); 

x = STDIN _SCANNER.nextInt(); 

if(x %3 ==0@*%x%5 == @) { 
System.out.print("True") ; 


} else { 
System.out.print("False"); 

} 

} 


public final static Scanner STDIN_SCANNER = new Scanner(System. in); 
} 


public class MyClass { 


public static void main(String[] args) { 


aime < = ilSg 


System.out.println(x > 13 && x < 30); 
} 
} 
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Question 70 


Question: 


Write a program to determine whether two entered non-negative numbers have the same 


last digit. 


Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
alin dh5 SVB 
System.out.print("\nEnter the value for x: "); 
x = STDIN SCANNER.nextInt(); 
System.out.print("\nEnter the value for y: "); 
y = STDIN _SCANNER.nextInt(); 
if(Math.abs(x % 10) == Math.abs(y % 10)) { 
System.out.print("True") ; 
} else { 
System.out.print("False"); 
Jr 
i 
public final static Scanner STDIN_SCANNER = new Scanner(System. in); 
i 
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Question 71 


Question: 


Write a program to determine whether a given non-negative number is a multiple of 12 or 


it is one more than a multiple of 12. 


public class MyClass { 


Solution: public static void main(String[] args) { 


ArrayList<Integer> x = new ArrayList<Integer>(); 


public class MyClass { 
public static void main(String[] args) { [RASELeIelE 
vine 3¢ Ge Gls}e 

if(x % 12 == @ || x % 12 == 1) { 


x.add(45); 


3 x.add(5@); 
System.out.print("True") ; 


} else { x.add(65); 


System.out.print("False"); Bee oe 


System.out.println(i); 


Question 72 


Question: 


Write a program that accepts two integers and returns true when one of them equals 6, or 


when their sum or difference equals 6. 
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Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

aime <5 WE 

System.out.print("\nEnter the value for x: "); 

x = STDIN SCANNER.nextInt(); 

System.out.print("\nEnter the value for y: "); 

y = STDIN _SCANNER.nextInt(); 

ih Xe == "Onl | yo== onl exe y= =260 | Matheabs( x -9¥ == 969) 4 
System.out.print("True") ; 

} else { 
System.out.print("False"); 

if 

} 

public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


Question 73 


Question: 


Write a program to check whether it is possible to add two integers to get the third 


integer from three entered integers. 


Solution: 
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import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
nie 45 Wea v4e 
System.out.print("\nEnter the value for x: "); 
x = STDIN SCANNER.nextInt(); 
System.out.print("\nEnter the value for y: "); 
y = STDIN _SCANNER.nextInt(); 
System.out.print("\nEnter the value for z: "); 
z = STDIN _SCANNER.nextInt(); 
i == yt Zz) yeaa oe z | |-z == xe yy) 4 
System.out.print("True") ; 
} else { 
System.out.print("False"); 
} 
} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in); 


} 


Question 74 


Question: 


Write a program that converts kilometers per hour to miles per hour. 


Solution: 
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import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

float kmph; 

System.out.print( "Enter kilometers per hour: "); 

kmph = STDIN _SCANNER.nextFloat(); 

System.out.printf("\n%Ff miles per hour", kmph * @.6213712); 


} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


Question 75 


Question: 


Write a program to calculate area of an ellipse. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public final static double PI = 3.141592; 

public static void main(String[] args) { 

float major, minor; 

System.out.print("\nEnter length of major axis: "); 
major = STDIN _SCANNER.nextFloat(); 


System.out.print("\nEnter length of minor axis: "); 
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minor = STDIN _SCANNER.nextFloat(); 
System.out.printf("\nArea of an ellipse = %.4f", PI * major * minor); 


} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in); 


} 


Question 76 


Question: 


Write a program to calculate the sum of three given integers. Return the third value if the 


first two values are equal. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 
System.out.print("\n" + myfunc(11, 11, 11)); 
System.out.print("\n" + myfunc(11, 11, 16)); 
System.out.print("\n" + myfunc(18, 15, 10)); 
} 


public static int myfunc(int a, int b, int c) { 
if(a== b && b == (e¢)) { 


return @; 
} 
it eke 
return Cc; 
} 


647 


nigel = (ey <f 


public class MyClass { 


return b; 
} public static void main(String[] args) { 
ii bee a ArrayList<String> x = new ArrayList<String>(); 
return a; x.add("Apple") ; 
aia: x.add("Lemon") ; 
return a+b +c; 
} x.add("Kiwi") ; 
i x.add("Orange") ; 
} for(String i: x) { 
System.out.println(i); 
Question 77 
Question: 


Write a program to convert bytes to kilobytes. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

double bytes; 

System.out.print("\nEnter number of bytes: "); 

bytes = STDIN _SCANNER.nextDouble(); 

System. out.printf("\nKilobytes: %.2f", bytes / 1024); 


} 
public final static Scanner STDIN SCANNER = new Scanner(System. in); 
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Question 78 


Question: 


Write a program to convert megabytes to kilobytes. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

double megabytes, kilobytes; 

System.out.print("\nInput the amount of megabytes to convert: "); 


megabytes = STDIN _SCANNER.nextDouble() ; 


kilobytes = megabytes * 1 024; 
System.out.printf("\nThere are %f kilobytes in “Ff megabytes.", kilobytes, 
megabytes) ; 


} 
public final static Scanner STDIN SCANNER = new Scanner(System. in); 


} 
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Question 79 


Question: 


Write a program to count the number of even elements in an integer array. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

int[] array = new int[10e0]; 

int arrSize, even = Q; 

System.out.print( "Input the size of the array: "); 
arrSize = STDIN _SCANNER.nextInt(); 
System.out.printin( "Enter the elements in array: "); 
for(int i = @; i < arrSize; i++) { 


array[i] = STDIN _SCANNER.nextInt(); 


for(int i = @; i < arrSize; i++) { 


if(array[i] % 2 == @) { 


even++; 
} 
} 
System.out.print( "Number of even elements: " + even); 
} 


public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 
} 
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Question 80 


Question: 


Write a program to count the number of odd elements in an integer array. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

int[] array = new int[10@0]; 

int arrSize, odd = @; 

System.out.print( "Input the size of the array: "); 
arrSize = STDIN _SCANNER.nextInt(); 
System.out.printin( "Enter the elements in array: "); 
for(int i = @; i < arrSize; i++) { 


array[i] = STDIN _SCANNER.nextInt(); 


for(int i = @; i < arrSize; i++) { 


if(array[i] % 2 != @) { 


odd++; 
ii 
Jr 
System.out.print( "Number of odd elements: " + odd); 
i 


public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 
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Question 81 


Question: 


Write a program that will accept two integers and determine whether or not they are 


equal. 


Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
Ini Xe Vis 
System.out.printin( "Input the values for x and y: "); 
x = STDIN SCANNER.nextInt(); 
y = STDIN _SCANNER.nextInt(); 
Wee) 
System.out.println("x and y are equal"); 
} else { 
System.out.println("x and y are not equal"); 
i 
} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 
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Question 82 


Question: 


Write a program to find the third angle of a triangle if two angles are given. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

int angle1, angle2; 

System.out.print("\nEnter the first angle of the triangle: "); 
angle1 = STDIN _SCANNER.nextInt(); 

System.out.print("\nEnter the second angle of the triangle: "); 
angle2 = STDIN _SCANNER.nextInt(); 

System.out.print("\nThird angle of the triangle is: " + (188 - (anglel + 
angle2))); 

iT 

public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


Question 83 


Question: 


Write a program to determine whether a particular year is a leap year or not. 
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Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
int year; 
System.out.print( "Enter the year: "); 
year = STDIN_SCANNER.nextInt(); 
if(year % 400 == @) { 
System.out.print("\n" + year + " is a leap year."); 
} else if(year % 100 == @) { 
System.out.print("\n" + year + " is a not leap year."); 
} else if(year % 4 == 0) { 
System.out.print("\n" + year + " is a leap year."); 
} else { 
System.out.print("\n" + year + " is not a leap year."); 
i 
} 
public final static Scanner STDIN SCANNER = new Scanner(System. in) ; 
} 


Question 84 


Question: 


Write a program that reads the candidate's age and determine a candidate's eligibility to 


cast his own vote. 
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Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
int age; 
System.out.print("\nEnter the age of the candidate: "); 
age = STDIN _SCANNER.nextInt(); 
if(age < 18) { 
System.out.print("\nWe apologize, but the candidate is not able to cast 


his vote."); 


System.out.print("\nAfter " + (18 - age) + " year, the candidate would be 
able to cast his vote."); 
} else { 
System.out.println( "Congratulation! the candidate is qualified to cast 
his vote."); 
} 
} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


Question 85 


Question: 


Write a program to Convert Yard to Foot. 
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Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

float yard; 

System.out.print("\nEnter the Length in Yard : "); 

yard = STDIN_SCANNER.nextFloat(); 

System.out.printf("\n%f Yard in Foot is: %f", yard, 3 * yard); 

iy 

public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


Question 86 


Question: 


Write a program to convert gigabytes to megabytes. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

double gigabytes, megabytes; 

System.out.print("\nInput the amount of gigabytes to convert: "); 
gigabytes = STDIN _SCANNER.nextDouble() ; 
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megabytes = gigabytes * 1 024; 

System.out.printf("\nThere are %f megabytes in “Ff gigabytes.", megabytes, 
gigabytes); 

} 

public final static Scanner STDIN SCANNER = new Scanner(System. in) ; 

lj 


Question 87 


Question: 


Write a program to Convert Kilogram to Pounds. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

moa Kes, lbs: 

System.out.print("\nEnter Weight in Kilogram: "); 

kg = STDIN _SCANNER.nextFloat(); 

lbs = (float)(kg * 2.20462); 

System.out.printf("\n%Ff Kg = %F Pounds", kg, lbs); 

} 

public final static Scanner STDIN SCANNER = new Scanner(System. in); 


} 
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Question 88 


Question: 


Write a program to Convert Kilogram to Ounce. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

float kg, ounce; 

System.out.print("\nEnter Weight in Kilogram: "); 

kg = STDIN _SCANNER.nextFloat(); 

ounce = (float)(kg * 35.274); 

System.out.printf("\n%F Kg = %f Ounce", kg, ounce); 

} 

public final static Scanner STDIN SCANNER = new Scanner(System. in); 
} 


Question 89 


Question: 


Write a program to Convert Pounds to Grams. 
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Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

float pound, gram; 

System.out.print("\nEnter Weight in Pounds: "); 

pound = STDIN _SCANNER.nextFloat(); 

gram = (float)(pound * 453.592); 

System.out.printf("\n%Ff Pound = %f Grams", pound, gram); 

} 

public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


Question 90 


Question: 


Write a program to verify whether a triangle is valid or not using angles. 


Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
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int angle1, angle2, angle3, sum; 
System.out.print("\nEnter the first angle of the triangle: "); 
angle1 = STDIN _SCANNER.nextInt(); 
System.out.print("\nEnter the second angle of the triangle: "); 
angle2 = STDIN _SCANNER.nextInt(); 
System.out.print("\nEnter the third angle of the triangle: "); 
angle3 = STDIN _SCANNER.nextInt(); 
sum = angle1 + angle2 + angle3; 
if(sum == 180) { 
System.out.print("\nThe triangle is valid."); 
} else { 
System.out.print("\nThe triangle is not valid."); 
} 
} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in); 
ii 


Question 91 


Question: 


Write a program to add the digits of a two-digit number that is entered by the user. 


Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
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int x, y, sum = @; 

System.out.print("\nEnter a two-digit number: "); 
x = STDIN_SCANNER.nextInt(); 

Via eXs 

while(y != @) { 


sum = sum + y % 10; 


SS ea illek 
I 
System.out.print("\nSum of digits of " +x +" is: " + sum); 
} 


public final static Scanner STDIN SCANNER = new Scanner(System. in); 
} 


Question 92 


Question: 


Write a program to verify if a character you entered is a vowel or a consonant. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 
Scanner scanner = new Scanner(System.in) ; 
System.out.printin( "Enter a alphabet: "); 


char ch = scanner.next().charAt(@) ; 
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Chi —eeet che ——= von eche—— enn itech ——— mon aN leciie ——m ath aa 
Chea ol |iche=— ee a echh == sel sche = — 0) walle ese sticen ie 
System.out.println(ch + " is vowel"); 

} 

else { 


System.out.println(ch + " is consonant"); 


} 
} public class MyClass { 
} public static void main(String[] args) { 


ArrayList<String> x = new ArrayList<String>(); 
x.add("Apple"); 
x.add("Lemon") ; 
x.add("Kiwi") ; 


Question 93 
x.add("Mango" ) ; 


System.out.printin(x.size()); 


Question: 


Write a program to find factorial of a number. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 
ime weve = aly mune 
System.out.print("\nEnter a number: "); 
num = STDIN _SCANNER.nextInt(); 

for(int i = 1; i <= num; i++) { 


1Relele 3 apekee % ale 
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} 


System.out.print("\nFactorial of " + num + " is: " + fact); 


} 
public final static Scanner STDIN SCANNER = new Scanner(System. in); 


} 


Question 94 


Question: 


Write a program to print number of days in a month. 


Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
dnt| | x =0 (30, 28) 31, 30, 3k, 30 31, 31, 30, 31, 3e, 31}; 
int m; 
System.out.print("\nEnter the month number: "); 
m = STDIN _SCANNER.nextInt(); 
Dem > 129] [ime 1k 
System.out.print("Invalid input"); 
} else if(m == 2) { 
System.out.print("\nNumber of days in month 2 is either 29 or 28"); 
} else { 


System.out.print("\nNumber of days in month " + m + 


nics 5 Sait = alll|pye 
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iy 
public final static Scanner STDIN SCANNER = new Scanner(System. in); 


} 


Question 95 


Question: 


Write a program to concatenate multiple strings. 


Solution: 


public class MyClass { 
public static void main(String[] args) { 
String x = "Stephen"; 


String y = "-William"; public class MyClass { 
Stri = "-Hawking"; 

Ses ape public static void main(String[] args) { 
String c = x.concat(y).concat(z); 
System. out.printin(c); Integer x = 10065; 
} String y = x.toString(); 
ci 

System.out.printlin(y.length()); 

Question 96 
Question: 


Write a program to find maximum between two numbers. 
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Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
dim cay by 
System.out.println( "Enter two numbers: "); 
a = STDIN _SCANNER.nextInt(); 
b = STDIN _SCANNER.nextInt(); 
ita > b){ 
System.out.print("\n" + a+" 
} else { 
System.out.print("\n" + b+" 
} 
} 
public final static Scanner STDIN SCANNER 
} 
public class MyClass { 
public static void main(String args[]) { 
double a = 15.143; 
double b = 15.656; 
System.out.println(Math.max(a, b)); 
} 
ij 
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is a maximum number"); 


is a maximum number"); 


new Scanner(System. in); 


Question 97 


Question: 


Write a program to compare two strings. 


Solution: 


public class MyClass { 
public static void main(String[] args) { 
String x = "Albert"; 
String y = "Albert"; 
X= ye 
System.out.println("The 2 strings are equal."); 


} 
else { 
System.out.println("The 2 strings are not equal."); 
} 
} 
} 


public class MyClass { 

public static void main(String[] args) { 
String x = "Albert"; 

Strings y)—— Alberts; 


if(x.equals(y)) { 
System.out.println( "The 2 strings are equal."); 
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} 


else { 


System.out.println( "The 2 strings are not equal."); 


Question 98 


Question: 


Write a program to convert the upper case string to lower case string. 


Solution: 


public class MyClass { 
public static void main(String args[]) { 
String x = new String("ALBERT EINSTEIN") ; 


System.out.println(x.toLowerCase()); 
} 


} public class MyClass { 
public static void main(String[] args) { 
String a = "20"; 


int b = 30; 


String c = a+); 


System.out.println(c); 


} 
} 
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Question 99 


Question: 


Write a program to find the quotient and remainder of a entered dividend and divisor. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 
int dividend, divisor; 
System.out.print("\nEnter dividend: "); 
dividend = STDIN_SCANNER.nextInt(); 
System.out.print("\nEnter divisor: "); 
divisor = STDIN_SCANNER.nextInt() ; 


System. out.printin("\nQuotient = " + (dividend / divisor)); 


System.out.print("\nRemainder = " + (dividend % divisor)); 
I 
public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


Question 100 


Question: 


Write a program to determine the Size of int, float, double and char. 
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Solution: 


public class MyClass { 

public static void main (String[] args) { 

System.out.printin( "Size of int is: " + (Integer.SIZE/8) + " bytes."); 
System.out.printin( "Size of char is: " + (Character.SIZE/8) + " bytes."); 
System.out.printin("Size of float is: " + (Float.SIZE/8) + " bytes."); 
System.out.printin( "Size of double is: " + (Double.SIZE/8) + " bytes."); 
} 

} 


Question 101 


Question: 


Write a program to promt user for 4 times password check. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 
String password = "123"; 

String inputPass; 

Scanner input = new Scanner(System.in) ; 


System.out.println("Enter Your Password: "); 
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inputPass = input.nextLine(); 

if (inputPass.equals(password)) { 
System.out.println( "Welcome User!"); 

i 

else { 

woe(fne ah ee GR Sh x Bg alee) af 
System.out.printin( "Enter Your Password:"); 
inputPass = input.nextLine() ; 

} 

System.out.printin( "Access Denied! Try again"); 
i) 

} 

} 


Question 102 


Question: 


Write a program to find absolute value of a number. 


Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
int num; 


System.out.println("Input a positive or negative number: "); 
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num = STDIN _SCANNER.nextInt(); 
System.out.println("\nAbsolute value of |" + num + "| is " + Math.abs(num)); 


} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in); 


ij 

public class MyClass { 

public static void main(String args[]) { 

inisexe=o20) 

int y = -985; 

lO Ze = Orealitas 

System.out.printf( "Absolute Value of x: %d \n", Math.abs(x) ); 
System.out.printf( "Absolute Value of y: %d \n", Math.abs(y) ); 
System.out.printf( "Absolute Value of z: %f \n", Math.abs(z) ); 
} 

} 


Question 103 


Question: 


Write a program that will accept a person's height in cm and classify the person based on 


it. 


Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
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float ht; 

System.out.print("\nEnter the height (in cm): "); 

ht = STDIN _SCANNER.nextFloat(); 

if(ht < 150.0) { 
System.out.println("Dwarf."); 

} else if(ht >= 150.0 && ht < 165.0) { 
System.out.println( "Average Height."); 

} else if(ht >= 165.0 && ht <= 195.0) { 
System.out.printin("Taller."); 

} else { 
System.out.println( "Abnormal height."); 

} 

} 

public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


Question 104 


Question: 


Write a program to calculate the area of different geometric shapes using switch 


statements. 


Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
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int choice; 


iakorne IPs Jhy Wis ly Ine 


System.out.print("\nEnter 1 for area of 


System.out.print("\nEnter 2 for area of 


System.out.print("\nEnter 3 for area of 


System.out.print("\nEnter your choice : 


choice = STDIN _SCANNER.nextInt(); 


switch(choice) { 


case 1: 


cineles ss 
rectangle: "); 
triangle: ): 


Oe 


System-out.princ( Enter the radius of the circle: ~); 


r = STDIN_SCANNER.nextFloat(); 


System.out.printf("\nArea of a circle is: “f", 3.14 * r * r); 


break; 


case 2: 


System.out.println("Enter the length and width of the rectangle: 


1 = STDIN _SCANNER.nextFloat(); 
w = STDIN _SCANNER.nextFloat(); 


System.out.printf("\nArea of a rectangle is: “f", 1 * w); 


break; 


case 3: 


)} 


System.out.printin( "Enter the base and height of the triangle: "); 


b 
h 


STDIN _SCANNER.nextFloat(); 


STDIN _SCANNER.nextFloat(); 


System.out.printf("\nArea of a triangle is: “f", 0.5 * b * h); 


break; 
default: 


System.out.print("\nPlease enter a number from 1 to 3."); 


break; 
ii 
} 


public final static Scanner STDIN_SCANNER = new Scanner(System. in); 
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Question 105 


Question: 


Write a program to accept a character from the keyboard and print "Yes" if it is equal to y. 


Otherwise print "No". 


Solution: 


public class MyClass { 

public static void main(String[] args) throws Exception { 
char ch; 

System.out.println( "Enter a character: "); 


ch = (char)System.in.read(); 


Tie cha=—e yl |cchis==e yes 
System.out.printin("Yes\n"); 
} 

else { 


System.out.println("No\n"); 


} public class MyClass { 
} 
} public static void main(String[] args) { 


System.out.println(Math.random()); 
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Question 106 


Question: 


Write a program that uses bitwise operators to multiply an entered value by four. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 
long x, y3 

System.out.print( "Enter a integer: "); 


x = STDIN _SCANNER.nextLong() ; 


YES e Xs 

<r se KK BEB 

System.out.println(y + "x 4 = " + x); 
i 


public final static Scanner STDIN_SCANNER = new Scanner(System. in); 
} 


Question 107 


Question: 


Write a program to check whether a number entered by the user is power of 2 or not. 


675 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

alrite ex 

System.out.print( "Enter a number: "); 

x = STDIN SCANNER.nextInt(); 

if(x != @ && (x & x - 1) == @) { 
System.out.print("\n" +x +" 

} else { 


System.out.print("\n" + x + 


is a power of 2"); 


is not a power of 2"); 


} 


} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


Question 108 


Question: 


Write a program to determine whether a triangle is scalene, isosceles, or equilateral. 


Solution: 


import java.util.Scanner; 
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public class MyClass { 
public static void main(String[] args) { 
int sidel, side2, side3; 
System.out.print("\nEnter the first side of the triangle: "); 
side1 = STDIN_SCANNER.nextInt(); 
System.out.print("\nEnter the second side of the triangle: "); 
Side2 = STDIN _SCANNER.nextInt(); 
System.out.print("\nEnter the third side of the triangle: "); 
Side3 = STDIN _SCANNER.nextInt(); 
if(side1 == side2 && side2 == side3) { 
System.out.print("\nThe given Triangle is equilateral."); 
} else if(side1 == side2 || side2 == side3 || side3 == side1) { 
System.out.print("\nThe given Triangle is isosceles."); 
} else { 
System.out.print("\nThe given Triangle is scalene."); 
Jr 
it 
public final static Scanner STDIN SCANNER = new Scanner(System. in); 


} 


Question 109 


Question: 


Write a program to print ASCII values of all the letters of the English alphabet from A to Z. 
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Solution: 


public class MyClass { 

public static void main(String[] args) { 

orale al ee Y/N SL ger 727 8 ples) af 

System.out.printin( "ASCII value of " + ((char)Byte.toUnsignedInt((byte)i)) + 


= "+ i)5 
i 


} 
} 


Question 110 


Question: 


Write a program to find sum of even numbers between 1 to n. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 
int num, sum = @; 

System.out.print( "Enter a number: "); 
num = STDIN _SCANNER.nextInt(); 

Tomine als Pp sh <e Te Al eS al es W)) a 
sum = sum + i; 


i 
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System.out.print("\nSum of all even number between 1 to " + num + " is: + 


sum) ; 


} 
public final static Scanner STDIN SCANNER = new Scanner(System. in); 


} 


Question 111 


Question: 


Write a program to find sum of odd numbers between 1 to n. 


Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
int num, sum = @; 
System.out.print( "Enter a number: "); 
num = STDIN _SCANNER.nextInt(); 
fOr Gini ass <= ma = Ds) 
sum = sum + i; 
} 
System.out.print("\nSum of all odd number between 1 to " + num + " is: " + 
sum) ; 
jh 
public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 
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Question 112 


Question: 


Write a program that accepts an integer (x) and computes the value of x+xx+xxx. 


Solution: 


import java.util.Scanner; 

public class MyClass { 

public static void main(String[] args) { 

anit OG; 

Scanner in = new Scanner(System.in) ; 

System.out.print( "Enter a number: "); 

Xx = an snextint( 5; 

System.out.printf("%d + %d%d + %d%d%d\n", x, X, X,; X, X, X)3 
i} 

} 


Question 113 


Question: 


Write a program that allows you to enter the cost price and the selling price of a product 


and calculate profit or loss. 
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Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

int ecpes Spe 

System.out.print("\nInput Cost Price: "); 

cp = STDIN _SCANNER.nextInt() ; 
System.out.print("\nInput Selling Price: "); 
sp = STDIN _SCANNER.nextInt() ; 

if(sp > cp) { 


System.out.print( "Profit = " + (sp - cp)); 
} else if(cp > sp) f{ 
System.out.print("Loss = " + (cp - sp)); 

} else { 

System.out.print("No Profit No Loss."); 

} 

} 


public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 
} 


Question 114 


Question: 


Write a program that display the pattern like a right angle triangle using an asterisk. 
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Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

int rows; 

System.out.print( "Input the number of rows: "); 
rows = STDIN _SCANNER.nextInt(); 

for(int x = 1; x <= rows; x++) { 

for(int y = 1; y <= x; y++) { 
System.out.print("*"); 

i} 

System. out.printin(); 

} 

} 

public final static Scanner STDIN_SCANNER = new Scanner(System. in); 


} 


Question 115 


Question: 


Write a program that display the pattern like a right angle triangle using a number. 


Solution: 
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import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

int rows; 

System.out.print( "Input the number of rows: "); 
rows = STDIN _SCANNER.nextInt(); 

for(int x = 1; x <= rows; x++) { 

FOC(dmiay = te yi<— xe ytt ey 

System. out.print(y) ; 

} 

System. out.printin(); 

} 

} 

public final static Scanner STDIN_SCANNER = new Scanner(System. in); 
if 


Question 116 


Question: 


Write a program to determine the number and sum of all integers between 50 and 100 


which are divisible by 2. 


Solution: 


public class MyClass { 
public static void main(String[] args) { 
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int sum = @; 
System.out.println( "Numbers between 5@ and 100, divisible by 2: "); 
for(int x = 51; x < 100; x++) { 
nae 75 2 ce: (3) af 
System.out.printf("%5d", x); 


sum += X; 
} 
} 
System.out.print("\nThe sum: " + sum); 
} 
} 


Question 117 


Question: 


Write a program that uses the function to determine whether an entered number is even 


or odd. 


Solution: 


import java.util.Scanner; 


public class MyClass { 
public static int myfunc(int x) { 


return x & 1; 


public static void main(String[] args) { 
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aane, 
System.out.print( "Enter any number: "); 
x = STDIN SCANNER.nextInt(); 
if(myfunc(x) != @) { 
System.out.print("\nThe number you entered is odd."); 
} else { 
System.out.print("\nThe number you entered is even."); 
} 
if 
public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


Question 118 


Question: 


Write a program to find square root of a entered number. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

mits x3 

System.out.print( "Enter any number: "); 

x = STDIN SCANNER.nextInt(); 

System.out.printf( "Square root of %d is %.2f", x, Math.sqrt(x)); 
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} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


Question 119 


Question: 


Write a program to find power of a entered number using library function. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

aifnhe 65 8 

System.out.print("\nEnter the value for x: "); 

x = STDIN SCANNER.nextInt(); 

System.out.print("\nEnter the value for y: "); 

y = STDIN _SCANNER.nextInt(); 

System.out.print("\n" + x + "4" + y+ "=" + ((long)Math.pow(x, y))); 
i 

public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 
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Question 120 


Question: 


Write a program to read 10 numbers from the keyboard and find their sum and average. 


Solution: 


import java.util.Scanner; 

public class MyClass { 

public static void main(String [] args) { 

int N1, N2, N3, N4, N5, N6, N7, N8, N9, N10, sum; 
toate Xs 

Scanner scan = new Scanner(System. in) ; 
System.out.println("Enter any ten Numbers: "); 

N1 = scan.nextInt(); 

N2 = scan.nextInt(); 

N3 = scan.nextInt(); 

N4 = scan.nextInt(); 

N5 = scan.nextInt(); 

N6 = scan.nextInt(); 

N7 = scan.nextInt(); 

N8 = scan.nextInt(); 

N9 = scan.nextInt(); 

N1@ = scan.nextInt(); 

sum = N1 + N2 + N3 + N4 + N5 + N6 + N7 + NB + NO + N10; 


X = sum /10; 

System.out.printin( "The sum of 1@ numbers = " + sum); 
System.out.println( "The average of 1@ numbers = " + X); 
I 

i 
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Question 121 


Question: 


Write a program to determine whether the given character is an alphanumeric character 


or not. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 
String x="abe123", y="abe.com”; 

System. out.printin(x.matches("[a-zA-Z0-9]+")); 
System.out.println(y.matches("[a-zA-Z0-9]+")); 
} 

lj 


Question 122 


Question: 


Write a program to illustrate try-catch statement. 
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Solution: 


public class MyClass { 
public static void main(String[] args) { 
try { 
mneli || (wii) ea fal Wy Bites 
System.out.println(num[3]); 
} catch (Exception e) { 


System.out.println( "Something went wrong."); 


Question 123 


Question: 


Write a program to remove all whitespaces from a given string. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 
String xa =) 71 his is b ett ener 
x = x.replaceAll("\\s", ""); 
System.out.println(x); 


i 
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Question 124 


Question: 


Write a program to get current working directory. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 

String path = System.getProperty("user.dir"); 
System.out.printin( "Current Working Directory: " + path); 
} 

} 


Question 125 


Question: 


Write a program to split a sentence into words. 


Solution: 
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public class MyClass { 

public static void main(String[] args) { 
String x = "Hai this is Alan"; 

seals (Ll) 3S xt. Sfollaig(’ “45 3)))8 
for(String i: y) 

System. out. println(i); 

} 

} 


Question 126 


Question: 


Write a program to replace all occurrences of ‘a’ to ‘e’ in a string. 


Solution: 


public class MyClass { 

public static void main(String args[]){ 

String x="Java is a powerful general-purpose programming language."; 
String replaceString=x.replace(‘a','e'); 
System.out.println(replaceString) ; 

} 

} 
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Question 127 


Question: 


Write a program to check if the given string is empty or not. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 
Sitmiingad—aee: 

String b="Java"; 
System.out.println(a.isEmpty()); 
System.out.println(b.isEmpty()); 

} 


} 


Question 128 


Question: 


Write a program to illustrate join() method. 


Solution: 


public class MyClass { 
public static void main(String[] args) { 
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String a=String.join( » Java", "Programming" ); 


System.out.println(a) ; 
} 
; 


Question 129 


Question: 


Write a program to calculate surface area of cube. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

int side; 

long area; 

System.out.print("\nEnter the side of cube: "); 
side = STDIN _SCANNER.nextInt(); 

area = 6 * side * side; 


System.out.print("\nThe surface area of cube is: 


} 
public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 


+ area); 
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Question 130 


Question: 


Write a program to subtract 2 numbers without using subtraction operator. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 
aime. 6 = Oy W = Bie 

System.out.print(x + ~y + 1); 

} 

} 


Question 131 


Question: 


Write a program to add 2 numbers without using addition operator. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 
nie 6 Sy SY SBS 

System.out.print(x - »y - 1); 


694 


Question 132 


Question: 


Write a program to multiply a number by 2 without using multiplication operator. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 
allie Se ey 2s 

System.out.print(x << 1); 

} 

} 


Question 134 


Question: 


Write a program to divide a number by 2 without using division operator. 


Solution: 
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public class MyClass { 

public static void main(String[] args) { 
sie 36 ey alze public class MyClass { 
System.out.print(x >> 1); 


public static void main(String[] args) { 


} 
} String x = "Albert"; 
String y = "ALBERT"; 
System. out.print1n(x.equalsIgnoreCase(y) ) 
Question 135 ? 
Question: 


Write a program to calculate volume of sphere. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

int radius; 

loa Pl =—3.q4SO2 ta: 

System.out.print("\nEnter the radius of sphere: "); 

radius = STDIN _SCANNER.nextInt(); 

float volume = (4 / 3) * (PI * radius * radius * radius); 

System. out.printf("\nThe volume of sphere is: %“f", volume); 

} 

public final static Scanner STDIN_SCANNER = new Scanner(System. in); 


} 
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Question 136 


Question: 


Write a program to calculate volume of ellipsoid. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

ime (mils (ey (rete 

mloat Piss q4dSooR: 

System.out.print("\nEnter the radius of the ellipsoid of axis 1: "); 
r1 = STDIN _SCANNER.nextInt(); 

System.out.print("\nEnter the radius of the ellipsoid of axis 2: "); 
r2 = STDIN _SCANNER.nextInt() ; 

System.out.print("\nEnter the radius of the ellipsoid of axis 3: "); 
r3 = STDIN _SCANNER.nextInt(); 

Tloatevollumem—a(45r/ae3)) tes (Plc Serle cent iehaates) 
System.out.printf("\nThe volume of ellipsoid is: %f", volume) ; 


} 
public final static Scanner STDIN SCANNER = new Scanner(System. in); 


} 
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Question 137 


Question: 


Write a program that uses a for loop to determine power of a number entered by the 


user. 


Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 
ae 45 SE 
long power = 1; 
System.out.print("\nEnter the value for x: "); 
x = STDIN SCANNER.nextInt(); 
System.out.print("\nEnter the value for y: "); 
y = STDIN _SCANNER.nextInt(); 
wor(alime al ee ake ak xo ive SES) af 
power = power * x; 
iT 
System.out.print(x +" * "+ y +" =" + power); 
ii 
public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 
i 
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Question 138 


Question: 


Write a program to read three numbers and find average of numbers. 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

Mie ely Wy CF 

float avg; 

System.out.print("\nEnter the first number: "); 

a = STDIN _SCANNER.nextInt(); 

System.out.print("\nEnter the second number: "); 

b = STDIN _SCANNER.nextInt(); 

System.out.print("\nEnter the third number: "); 

c = STDIN _SCANNER.nextInt(); 

avg = (float)((a + b +c) / 3.0); 

System. out.printf("\nAverage of three numbers is: %f", avg); 
} 

public final static Scanner STDIN_SCANNER = new Scanner(System. in) ; 


} 
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Question 139 


Question: 


Write a program to read integer "n" and print first three powers (n', n?, n°). 


Solution: 


import java.util.Scanner; 


public class MyClass { 

public static void main(String[] args) { 

a Mites nly 

System.out.print("\nEnter a number: "); 

n = STDIN _SCANNER.nextInt(); 

System.out.printf("%F, %f, %F", Math.pow(n, 1), Math.pow(n, 2), Math.pow(n, 
3))5 

i 

public final static Scanner STDIN_SCANNER = new Scanner(System. in); 


} 


Question 140 


Question: 


Write a program to search the substring in a given string. 
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Solution: 


public class MyClass { 

public static void main(String[] args) { 

String name="Java is a powerful general-purpose programming language"; 
System.out.printin(name.contains("Java")); 

System. out.println(name.contains( "programming" )); 

System. out.println(name.contains("“language")); 

} 

} 


Question 141 


Question: 


Write a program to check if the string ends with a given suffix. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 
String a="Java Programming" ; 
System.out.printin(a.endsWith("g")); 

} 

} 
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Question 142 


Question: 


Write a program to check if the string starts with the given prefix. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 
String a="Java Programming" ; 
System.out.printin(a.startswith("j")); 
System. out.printin(a.startswith("J")); 

li 

} 


Question 143 


Question: 


Write a program to check whether a character is alphabet, digit or special character. 


Solution: 


import java.util.Scanner; 
public class MyClass { 
public static void main(String[] args) { 
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char ch; 

Scanner x=new Scanner(System.in) ; 
System.out.print( "Enter a character: "); 
ch=x.next().charAt(@); 

ie (en>= a Sach<— 2) \\(ch>— A sech<— 2) yet 
System.out.println(ch+" is Alphabet."); 

} 

else if(ch>='0'&&ch<='9') { 
System.out.printin(ch+" is Digit."); 

} 

else { 

System.out.println(ch+" is Special Character."); 
} 

} 

} 


Question 144 


Question: 


Write a program to Check whether Java is installed on your computer. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 

System.out.printin("\nJava Version: "+System.getProperty("java.version")); 
System.out.printin( "Java Runtime Version: 


"+System.getProperty("java.runtime.version")); 
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System.out.printin( "Java Home: "+System.getProperty("java.home" )) ; 
System.out.printin( "Java Vendor: "+System.getProperty("java.vendor")); 
System.out.println( "Java Vendor URL: 
"+System.getProperty("java.vendor.url")); 

System.out.println( "Java Class Path: 
"+System.getProperty("java.class.path")+"\n"); 

} 

} 


Question 145 


Question: 


Write a program to Check whether Java is installed on your computer. 


Solution: 


public class MyClass { 

public static void main(String[] args) { 

System.out.printin("\nJava Version: "+System.getProperty("java.version")); 
System.out.printin( "Java Runtime Version: 
"+System.getProperty("java.runtime.version")); 
System.out.printin( "Java Home: "+System.getProperty("java.home")) ; 
System.out.printin( "Java Vendor: "+System.getProperty("java.vendor")); 
System.out.println( "Java Vendor URL: 
"+System.getProperty("java.vendor.url")); 

System.out.println( "Java Class Path: 
"+System.getProperty("java.class.path")+"\n"); 

Ir 
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Question 146 


Question: 


Write a program to get the current system environment and system properties. 


Solution: 


import java.lang.*; 

public class Main { 

public static void main(String[] args) { 
System.out.printin("\nCurrent system environment:"); 
System. out.printin(System.getenv()); 

System. out.printin("\n\nCurrent system properties:"); 


System. out.println(System.getProperties()); 


} 
} 


Question 147 


Question: 


Write a program to measure how long code takes to execute in nanoseconds. 


705 


Solution: 


import java.lang.*; 
public class Main { 
public static void main(String[] args) { 
long startTime = System.nanoTime(); 
nfane ake 
System.out.printin ("The first 5 natural numbers are:\n"); 
for (i=1;i<=5;i++) f{ 
System.out.println(i); 
i 
long estimatedTime = System.nanoTime() - startTime; 
System.out.println("Estimated time (in nanoseconds) to get the first 5 


natural numbers: "+estimatedTime) ; 


} 
} 


Question 148 


Question: 


Write a program to replace the spaces of a string with a specific character. 


Solution: 


public class MyClass { 
public static void main(String[] args) { 
String a = "Java Programming" ; 


cham (chi = ss 25 
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a = a.replace(' ', ch); 

System.out.println("String after replacing spaces with the character '-': "); 
System.out.println(a) ; 

i 

} 


Question 149 


Question: 


Write a program to count the total number of punctuations in a given string. 


Solution: 


public class Main { 

public static void main (String args[]) f{ 

int count = @; 

String str = "Logic will get you from A to Z; imagination will get you 
everywhere."; 


for(int i = @; i < str.length(); i++) { 


if(stpecharAt(s)) ——a 0) tl estrechanAk( i= 4. (este chapAt(t a == in 
WiestracharAt( 2) al eStirecharAGi)=——28) vlictr charAc(t j=, 
WestracharAc( i= Le strecharAG@ijeo—e \ ollbecticncharAcia )e—— eet 
count++; 

i 

iT 

System.out.printin("The total number of punctuations in a given string is: " 
+count) ; 

} 
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Question 150 


Question: 


Write a program to convert Decimal to Hexadecimal. 


Solution: 


public class MyClass { 

public static void main(String args[]){ 
System.out.println(Integer.toHexString(1®) ); 
System.out.println(Integer.toHexString(15)); 
System.out.println( Integer. toHexString (289) ); 
} 

} 


Question 151 


Question: 


Write a program to convert Decimal to Octal. 


Solution: 
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public class MyClass { 
public static void main(String args[]){ 


System. out.printin(Integer.toOctalString(8)); 
System. out.printin(Integer.toOctalString(19)); 
System. out.printin(Integer.toOctalString(81) ); 


Question 152 


Question: 


Write a program to convert Decimal to Binary. 


Solution: 


public class MyClass { 

public static void main(String args[]){ 
System.out.println(Integer.toBinaryString(1@)); 
System. out.printin(Integer.toBinaryString(21)); 
System. out.printin(Integer.toBinaryString(31)); 
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Question 153 


Question: 


Write a program to convert Binary to Decimal. 


Solution: 


public class MyClass { 
public static void main(String args[]){ 


String a="1010"; 
8 oat public class MyClass { 


int decimal=Integer.parseInt(a, 2); 
: : aie x = iss 
System.out.println(decimal) ; 


‘ public static void main(String[] args) { 


} Main myfunc = new Main(); 


System. out.println(myfunc.x) ; 


Question 154 


Question: 


Write a program to convert Hexadecimal to Decimal. 


Solution: 


710 


public class MyClass { 

public static void main(String args[]){ 
String hex="a"; 

int decimal=Integer.parseInt (hex, 16) ; 
System.out.println(decimal) ; 


} 


Question 155 


Question: 


Write a program to determine whether one string is a rotation of another. 


Solution: 


public class MyClass { 
public static void main(String[] args) { 
String x = "abcde", y = "deabc"; 
if(x.length() != y.length()){ 
System.out.println( "Second string is not a rotation of first string"); 
i 
else { 


mB Se ComnernaOoys 


if(x.indexOf(y) != -1) 
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System.out.println( "Second string is a rotation of first 

Strange) s 
else 

System.out.println( "Second string is not a rotation of first 
string"); 
} 
} 
} 


Question 156 


Question: 


Write a program to illustrate the isNaN method. 


Solution: 


public class MyClass { 
public static void main(String args[]) { 


/* The isNaN method returns true if the value is NaN. */ 


Float a = Float.NaN; 


Float b = 6.0f; 

System.out.println(a +" - " + a.isNaN()); 
System.out.println(a +" - " + Float.isNaN(a)); 
System.out.printin(b +" - " + Float.isNaN(b)); 
} 
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Question 157 


Question: 


Write a program to illustrate the isNaN method. 


Solution: 


public class MyClass { 
public static void main(String args[]) { 


/* The isNaN method returns true if the value is NaN. */ 


Float a = Float.NaN; 
Float b = 6.0f; 


System.out.println(a +" - " + a.isNaN()); 
System.out.printlin(a +" - " + Float.isNaN(a)); 
System.out.printin(b +" - " + Float.isNaN(b)); 
i 


public class MyClass { 


i 


public static void main(String[] args) { 


String[] x = {"Apple", "Orange", "Kiwi", "Lemon"}; 


for (String i: x) { 


System. out.println(i); 
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Question 158 


Question: 


Write a program to Design Simple Calculator. 


Solution: 


import java.util.Scanner; 


public class MyClass { 
public static void main(String[] args) { 


char operator; 

Double number1, number2, result; 

Scanner input = new Scanner(System.in) ; 
System.out.println( "Choose an operator: +, -, *, or /"); 


operator = input.next().charAt(@) ; 


System.out.println("Enter first number:"); 


number1 = input.nextDouble() ; 


System.out.println("Enter second number:"); 


number2 = input.nextDouble(); 


switch (operator) { 


case ‘+': 
result = number1 + number2; 


System.out.println(number1 + " + " + number2 + 
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+ result); 


break; 


Cascais. 


result 
System 


break; 


= number1 - number2; 


.out.println(number1 + " - " + number2 + " = " + result); 


case '*';: 


result 
System 


break; 


= number1 * number2; 


.out.println(number1 + " * " + number2 + " = " + result); 


case '/': 


result 
System 


break; 


default: 
System 


break; 


= number1 / number2; 


.out.println(number1 + " / " + number2 + " = " + result); 


.out.println( "Invalid operator!"); 


input.close(); 


public class MyClass { 
public static void main(String[] args) { 


neti 2 = 4 Call, ey als as, she 


System. out.println(x[1][2]); 
} 
i 
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Question 159 


Question: 


Write a program to print Invert Triangle. 


Solution: 


public class MyClass { 
public static void main(String args[]) { 
sme 3< ee 
while(x > @) { 
for(int i=1; i<x=x; i++) { 


System.out.print(” "4x4" ”)s 


} 
System.out.print("\n"); 
Moa 5 
yj 
} 

} 


public class MyClass { 


public static void main(String[] args) { 


String[] x = {"Albert", "John", "James", "Mary"}; 


[@]| = Yzllsa’ s 
System.out.println(x[@]); 
} 

} 
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public 
public 
double 
double 


double 


System. 
System. 


System. 


} 
} 


class MyClass { 
static void main (String [] args) { 


x = "Einstein"; 


.out.printin(x.charAt(1)); 


class MyClass { 


static void main (String [] args){ 


xs” Albert "; 


.out.printin(x); 


.out.printin(x.trim()); 


class MyClass { 

static void main (String [] args){ 
x =56.698; 

y =-56.898; 

Z =56.45; 
out.print1ln(Math.round(x)) ; 
out.println(Math.round(y) ); 


out.println(Math.round(z)); 


public class MyClass { 


public static void main (String [] args){ 


String x = "Most Important Programming Concepts"; 


System. out.println(x.substring(15)); 


// Output: Programming Concepts 
System.out.println(x.substring(26) ); 


// Output: Concepts 


System.out.println(x.substring(15, 26)); 


// Output: Programming 


System.out.println(x.substring(@, 5)); 


// Output: Most 


. 


= 
=: 
—F 
=a F 
“a > 
a 
=e > 
=a - 
=—* 
=—- 
=: 
= > 
= 
=: 
—ea 
=>- 
id 
=~ 7 
—— 
=m 
= 


ay 
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Parallel computing refers to the use of multiple 


processors or computing systems to solve a single 
problem or perform a task. In parallel computing, a 


single task is divided into multiple smaller tasks, each of 
which is executed simultaneously on multiple processors 


or computing systems. 


The main goal of parallel computing is to improve the 
speed and efficiency of computing systems by dividing a 
large problem into smaller subproblems and processing 
them simultaneously. Parallel computing is used in a 
wide range of applications, including scientific 


computing, data analysis, machine learning, image and 


signal processing, and more. 


Parallel computing can be classified into two 
categories: shared memory and distributed memory. In 
shared memory systems, multiple processors share a 
single memory space and can access the same data 
directly. In distributed memory systems, each processor 
has its own local memory, and communication between 
processors is done via message passing. 


Parallel computing is becoming increasingly important 
as the demand for faster and more efficient computing 
systems continues to grow. It requires specialized 
hardware and software, as well as expertise in 
programming and algorithm design. Parallel computing 
is an important area of study for computer scientists, 
engineers, and researchers who are involved in 
designing and developing high-performance computing 


systems. 


public class MyClass { 

public static void main(String args[]) { 
Integer i = new Integer(10@); 

aime @) = ae 


System.out.println(a); 


public class MyClass { 
public static void main(String args[]) { 
StringBuffer buffer=new StringBuffer("Java"); 
buffer.append(" Programming") ; 
Output: 
System. out.printlin(buffer) ; 
Java Programming 


} 
i 


Overloading provides 


e code clarity 
e reduce complexity 


increases runtime presentation of a code 
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public class MyClass { 


public static void main(String args[]) { 


StringBuilder builder=new StringBuilder("Java") ; 
builder.append(" Programming"); 

System. out.println(builder) ; 

} 

} 


Java Programming 


Function overloading Operator overloading 
using a single name and giving adding extra functionality 
more functionality to it for a certain operator 
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Python Exercises 


Python is a well-known general-purpose, interactive, object-oriented, and high-level 
programming language. Python is a dynamically typed, garbage-collected programming 
language. Between 1985 and 1990, Guido van Rossum developed it. Python is a 
wonderful introductory language since its code is clear and simple to read. Python is 
capable of doing everything you ask of it. Python is the language for you if you're into 
data research, machine learning, or web development. This chapter includes Python 
programming language learning problems and solutions. Exercises are an excellent 
approach to learn the Python programming language since you learn programming best 
by doing. Python is a very well-liked programming language that enables you to create 


anything from robotics to web applications. 
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Question 1 


Question: 


Write a program to add two numbers. 


Solution: 
x= np.ones([2,4]) 
Se) = all 
= 2 print(x) 
ee print(x.dtype) 
print(c) 
print(x.shape) | 
# ¢ 
a = int(input("Enter a number: ")) Output 
b = int(input("Enter a number: ")) isles Wee eee] 
peas tee de ie |] 
Fintce 
: es float64 
(2, 4) 
Question 2 
Question: 


Write a program to find whether a given number (accept from the user) is even or odd, 


print out an appropriate message to the user. 
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Solution: 


a = int(input("Enter a number: ")) 


ee) J ra (2 print("Albert (Einstein)") 
print("This is an even number.") 
else: 
print("This is an odd number.") print("Elsa (Einstein)", file=sys.stderr) 
sys.stderr.write("David Einstein") 
Question 3 
Question: 


Write a program to check whether a number entered by the user is positive, negative or 


zero. 


Solution: 


a = int(input("Enter a number: ")) 
ane &) o> GE 
print( "Positive number") TEs AN atRee 
elif a == @: print(i) 
# Output: 
print("Zero") 
else: 


print( "Negative number") 


des 


Question 4 


Question: 


Write a program to display the calendar of a given date. 


names = ["Albert", "Paul", "John" ] 


Solution: 


: names[@] = "David" 
import calendar 


yy = int(input("Enter year: ")) print(names) 


mm = int(input( "Enter month: ")) 


print(calendar.month(yy, mm) ) 


Question 5 


Question: 


Write a program to ask the user to enter the string and print that string as output of the 


program. - ("ball", "bag", "bat") 
iter(x) 
# Output: 
: ball 
Solution: print(next(y)) 
bag 
x= input("Enter string.) print(next(y)) 
bat 
print("You entered:", x) print(next(y)) 
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Question 6 


Question: 


Write a program to concatenate two strings. 


Solution: 


x 


input("Enter first string to concatenate: ") 


y = input("Enter second string to concatenate: ") 
Z = Xetuy 


print("String after concatenation = ", z) 


Question 7 


Question: 


Write a program to check if an item exists in the list. 


x = abs(-9.78) 


Solution: 

x = ["ball", "book", "pencil"] print(x) 
i = input("Type item to check: ") 

clap al Sif) ee 


print( "Item exists in the list.") 
else: 


print("Item does not exist in the list.") 
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Question 8 


Question: 


Write a program to join two or more lists. 


Solution: 


x 


ee ens: ; soa oe Sas “bloods. "sample" ] 


y = [20, 6, 55, 3, 9, 7, 18, 20] 
ZX toy) 
print(z) 
min(15, 100, 215) 
max(15, 100, 215) 
Question 9 
print(x) 
Question: 


Write a program to calculate cube of a number. 


print(y) 


Solution: 


import math 

x = int(input( "Enter a number: ")) 
y=math. pow(x, 3) 

print(y) 
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Question 10 


Question: 
Write a program to calculate square root of a number. import math 
math.ceil(6.8) 
y = math.floor(6.8) 
Solution: 


print(x) 


import math 


print(y) 


x = int(input("Enter a number: ")) 


y=math. sqrt(x) 
print(y) 


Question 11 


Question: 


Write a program that takes a list of numbers (for example, i = [6, 10, 75, 60, 55]) and 


makes a new list of only the first and last elements of the given list. 


Solution: 


i = [6, 10, 75, 60, 55] 
print([i[@], i[4]]) 
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Question 12 


Question: 


Take a list, say for example this one: x = [1, 1, 2, 3, 2, 8, 18, 31, 14, 25, 78] and write a 


program that prints out all the elements of the list that are less than 4. 


= ili a 1 a n ili 
Solution: 


iter(x) # Output: 


roe [il thy 25 Be Be iq ally Sul, all, As, 7/5] 
fOr 2 iniexe 


age al x “he 


print(next(y) ) 
print(i) 
print(next(y) ) 
print(next(y) ) 
Question 13 print (next(y)) 
Question: 


Let's say I give you a list saved in a variable: x = [1, 4, 9, 16, 25, 36, 49, 64, 81, 100]. Write 
one line of Python that takes this list 'x' and makes a new list that has only the even 


elements of this list in it. 


Solution: 


x = [1, 4, 9, 16, 25, 36, 49, 64, 81, 100] 
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Ve = [(d fOnp el ny aah 492) == 10)| 
print(y) 


Question 14 


Question: 


Ask the user for a string and print out whether this string is a palindrome or not (A 


palindrome is a string that reads the same forwards and backwards). 


Solution: import math 
x=input("Please enter a word: ") math.pi 
z = x.casefold() print(x) 

y = reversed(z) 


dep ast (Z) == laste (Vai: 


print("It is palindrome") 
else: 


print("It is not palindrome") 


Question 15 


Question: 


Take two lists, say for example these two: x = [1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89] y = [1, 2, 


3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13] and write a program that returns a list that contains only 
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the elements that are common between the lists (without duplicates). Make sure your 


program works on two lists of different sizes. 


Solution: 


it fs opine Weg ocr OR Os Le ota We lee ae | 
Vea lige 2g Sin G, 7a S58 On Oy dle 12,213 | 


peint(|y for aan Seto) h ein) yi) 


Question 16 


Question: 


Write a program to add a string to text file. 


Solution: x = ["albert", "john", "david" ] 


f ae 
file = open("testfile.txt","w") OF a ae 


file.write("Albert Einstein") print (i) 
file.write("Elsa Einstein") if i == "john": 
file.write("David Einstein.") 

break 
file.write("Why E=mc squared?.") 
file.close() 


# Output: 


albert 


john 
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Question 17 


Question: 


Write a program to read a file and display its contents on console. 


Solution: 


with open('testfile.txt') as f: 
i = f.readline() A program to split the string 


while i: at every white-space character 


print(i) 
line = f.readline() pee ee 


str = "Stephen William Hawking’ 


re.split("\s", str) 


Question 18 


print(x) 


Question: 


Take two sets, say for example these two: x = {1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89} y = {1, 2, 
3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13} and write a program that returns a set that contains only 


the elements that are common between the sets. 


Solution: 


rae fille a yee rege se: Pum nee Tie ues ae ol slower 1o 3 
Vea tly $2592 5193504 55, 6) eros les 11, 12 at 
print(set(x) & set(y)) 


ql 


Question 19 


Question: 


Write a program to split the characters of the given string into a list. 


Solution: 
Rem a A program to replace all white-space 
y = list(x) characters with the symbol "+" 
print(y) import re 

str = "Stephen William Hawking" 

re.sub("\s", "+", str) 

Question 20 print (x) 
Question: 


Create a program that asks the user for a number and then prints out a list of all the 


divisors of that number. 


Solution: 


x=int(input( "Enter an integer: ")) 
print("The divisors of the number are: ") 
for i in range(1,x+1): 


if(x%i==0): 
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print(i) 


Question 21 


Question: 


Write a program to Find the largest of three numbers. 


Solution: 

x = int(input("Enter first number: ")) 

y = int(input( "Enter second number: ")) 
z = int(input("Enter third number: ")) 


tne (6< S 3) ella (Ge o> 72))E 


largest = x A program to return a list containing 
elif (y > x) and (y > z): every occurrence of "in" 
largest = y 
else: import re 
largest = z 


print("The largest number is", largest) BaP = Se loehe Sacre 


re.findall("in", str) 


print(x) 


Question 22 


Question: 


Write a program to find absolute value of a number. 


133 


Solution: 


x = int(input("Enter a number: ")) A program to check if the string starts 


if x >= @: with "The" and ends with "secretary" 


import re 
print(x) P 


str = "The boy is the sports secretary" 
else: y P y 


re.search("“The. *secretary$", str 
print(-x) ( ys", ) 
if x: 
print( "YES! We've got a match!") 
else: 


Question 23 
print("No match") 


Question: 


Write a program to find the length of a string. 


Solution: 


print("Enter ‘y' for exit.") 
i = input("Enter a string: ") 
ap al, ee AW 8 

exit() 
else: 


print("Length of the string is: ", len(i)) 
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Question 24 


Question: 


Write a program to print natural numbers from 1 to x. 


A program to capitalize 


Solution: the first letter of each 


: . word in the string 
x = int(input("Please Enter any Number: ")) 


for i in range(1, x+1): 


print(i) import camelcase 
camelcase.CamelCase() 
str = "albert einstein" 
print(c.hump(str) ) 
Question 25 
Question: 


Write a program to calculate the sum and average of natural numbers from 1 to x. 


Solution: 


x = int(input("Please Enter any Number: ")) 


sum = @ 
for i in range(1, x+1): x = [(2,6),(4,7), (5,9), (8,4), (2,1) ] 
sum = sum + i 
x.sort() 
print(sum) 
average = sum / x print(x) 
print(average) 


12 


Question 26 


Question: 


Write a program to print a statement any number of times. 


Solution: print(type(True) ) 


xX = int(input( "Please Enter any Number: ")) 
for i in range(x): print(type(False) ) 
print("Albert Einstein") 


print(type([1,2])) 


Question 27 


print(type({1,2})) 


Question: 


Write a program to multiply two numbers using Function. 


Solution: 


def myfunc(): 
xX = int(input( "Enter a number: ")) 
y=int(input( "Enter a number: ")) 
Z= XT 


return z 
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i = myfunc() 


print(i) 

y 
Question 28 print (x+y) 
Question: 


print(x-y) 


Write a program to add an item to the end of the list. 


print(x*y) 


Solution: 
print(x/y) 
x = ["pen", "book", "pall"] 


X.append("bat") 


print(x) 

= W 23 ili 
Question 29 

= ili 54 W 
Question: ete 


print(z) 


Write a program to remove an item from the list. 


Solution: 


xX = ["pen", "book", "bald | 


x.remove("ball") 
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print(x) 


Question 30 


Question: 


Write a program to print the number of elements in an array. 


Solution: 

Xe = [penn a esDOOGen wibalali| lee ae 

y = len(x) 

print(y) sys.stdout.write("Albert ") 
sys.stdout.write("Einstein" ) 

Question 31 

Question: 


Write a program to calculate the variance and standard deviation of the elements of the 


list. 


Solution: 


import numpy as np 


x= [2,6,8,12,18, 24, 28, 32] 
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variance= np.var(x) 


std = np.std(x) def main(): 


print (variance) print("Albert Einstein") 
print(std) 


Question 32 


Question: 


Write a program to get the difference between the two lists. 


Concurrency in computer science refers to the ability 
of a computer system to execute multiple tasks or 
processes simultaneously, without affecting the overall 
performance of the system. In concurrent computing, 
tasks are executed independently, and their execution 


Solution: may overlap in time. This enables the computer 
system to make more efficient use of its resources and 

rare (Claas a improve overall performance. 
Ve aa 5] Concurrency can be implemented using threads, 
: ; which are lightweight processes that share the same 
prant(list(set(x) = set(y))) memory space and execute independently. Multiple 


threads can be executed simultaneously on multiple 
processors or cores, enabling the system to perform 
multiple tasks in parallel. 


Concurrency is used in a wide range of applications, 

Question 33 including web servers, database systems, operating 
systems, and more. In web servers, concurrency 

enables the server to handle multiple requests 

. simultaneously, improving the responsiveness and 
Question: throughput of the system. In database systems, 
concurrency enables multiple users to access and 


. . . modify the same database simultaneously, without 
Write a program to select an item randomly from a list. | conflicts or data corruption. 


Concurrency can also introduce new challenges, such 
as race conditions and deadlocks, which can affect the 
correctness and reliability of the system. Ensuring 
correct and safe concurrent execution requires 
Solution: specialized techniques, such as_ synchronization, 
locking, and atomic operations, which must be 
carefully designed and implemented. Concurrency is 
an important area of study in computer science, and it 
is essential for the development of high-performance 


and scalable software systems. 


fe) 


import random 
x = ['Paper', ‘Pencil’, ‘Book’, ‘Bag’, ‘Pen’ | 


print(random. choice(x) ) 


Question 34 


Question: 


Write a program that prints all the numbers from 0 to 6 except 2 and 6. 


print( "William" ) 
Solution: 


for x in range(6): 


print( "Stephen" ) 


ie (O< ee 2 ole Yer) e 


continue 
print(x) print (“Hawking”) # Output: 
Stephen 
William 
Question 35 Hawking 
Question: 


Write a program that takes input from the user and displays that input back in upper and 


lower cases. 


Solution: 
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xX = input("What is your name? ") 
print(x.upper()) 


print(x.lower() ) print("Einstein" ) 


print("Albert ", sep="") 


# Output: 
Albert 
Question 36 Einstein 
Question: 


Write a program to check whether a string starts with specified characters. 


Solution: 
xX = "science.com" 
print(x.startswith("phy")) 


print("Albert ", end="") 


print( "Einstein" ) 


Question 37 


Question: 


Write a program to create the multiplication table (from 1 to 10) of a number. 


Solution: 


x = int(input("Enter a number: ")) 


for i in range(1,11): 
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oP ACS, OS phy So heel) 


Question 38 


Question: 


Write a program to check a triangle is equilateral, isosceles or scalene. 


Solution: 
print("Enter lengths of the triangle sides: ") x = input('First number: *) 
ye alime(Calayonn( <4) y = input('Second number: ') 


y = int(input("y: ")) 
Zee int Cinpuitce es) 2) 


print(x + y) 


vip 4 Se WY a 728 
print("Equilateral triangle") 
elif xX==V s0n \y==2) Oh Z==x: 
print("isosceles triangle") 
else: 


print("Scalene triangle") 


Question 39 


Question: 


Write a program to sum of two given integers. However, if the sum is between 15 to 20 it 


will return 20. 
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Solution: 


x = int(input("Enter a number: ")) 
y = int(input("Enter a number: ")) 
z= x+y 


if z in range(15, 20): 


print (20) 
eqeae print(int(a) + int(b)) 
print(z) 
main() 
Question 40 
Question: 


Write a program to convert degree to radian. 


x = ["albert", "john", "david" ] 

Solution: 
for i in x: 

Cae k if i == "john": 
degree = int(input("Input degrees: ")) 
continue 

radian = degree*(pi/18@) 


print(radian) print (i) 


# Output: 


albert 


david 
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Question 41 


Question: 


Write a program to generate a random number. 


Solution: 


import random 


print(random.randint(@,9)) 
print(float(a) + float(b)) 


main() 


Question 42 


Question: 


Write a program to find the semi-perimeter of triangle. 


Solution: 


xX = int(input('Enter first side: ')) 


y = int(input('Enter second side: ')) 


Zz = int(input('Enter third side: ')) 
SS (66 Wy 5 724) 7 2 
print(s) 
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Question 43 


Question: 


Given a list of numbers, iterate it and print only those numbers which are divisible of 2. 


Solution: 


print(x) 
x = [10, 20, 33, 46, 55] 


Hole al ai) 2 


nip (Cal, 96 2) ee 13) 5 print(x.isdecimal() ) 
print(i) 


print(x.isnumeric()) 


Question 44 


if x.isdecimal(): 


Question: 

y = int(x) 
Write a program to multiply all numbers in the list. print(y) 
Solution: 


import numpy 

x [1,-2, 3] 

y = numpy.prod(x) 
print(y) 
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Question 45 


Question: 


Write a program to print ASCII Value of a character. x = "56" 


print(type(x) ) 


Solution: 
y = int(x) 

x = “al 
Orint( The ASCLE value of "4x. "° is ,,ord(x)} print(type(y)) 
Question 46 A program to convert 

uestion 

"string' to ‘int' 

Question: 


Write a program to print "#" without a newline or space. 


56.39 
Solution: 


print (type(x) ) 
for x in range(@, 5): 
print('#', end="") 
print("\n") 


y = int(x) A program to convert 


print(type(y)) ‘float’ to ‘int' 
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Question 47 


Question: 


Write a program that will convert a string to a float or an integer. 


Solution: print(int(float(5.6))) 


x = "546.11235" 


print(float(x)) print(int(float("5"))) 
print(int(float(x))) 


print(int(float(5))) 


Question 48 


Question: 


Write a program to add and search data in the dictionary. 


Solution: 


Line aa 
customers = {'1':'Mehzabin Afroze','2':'Md. Ali’, 


"3':'"Mosarof Ahmed','4':'Mila Hasan', '5':'Yaqub Ali'} 


customers['6'] = 'Mehboba Ferdous' 
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print("The customer names are:") 


for customer in customers: 


print(customers[ customer ]) 


name = input("Enter customer ID:") 


for customer in customers: 
if customer == name: 
print(customers[ customer ] ) 


break 


Question 49 


Question: 


xX = input('First number: ') 


y = input('Second number: ') 


if int(y) == @: 

print("Cannot divide by @") 
else: 

print("Dividing", x, "by", y) 


print(int(x) / int(y)) 


Write a program to obtain the details of the math module. 


Solution: 


import math 


print(dir(math) ) 
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Question 50 


Question: 


Write a program to demonstrate throw and catch exception. 


Solution: import random 


names = ["Albert", "John", "Mary", "Alan" ] 


1eLAY/S 


x = int(input("Enter a number: ")) print(random.choice(names) ) 
ioe eee —— 


print("Number is even") 


else: 


print("Number is odd") 


except (ValueError): 


print( "Enter a numeric value") 


X = array.array('i', [11,13,15,17,19]) 


for iinx: 


print(i) 


749 


Question 51 


Question: 


Write a program to illustrate password authentication. 


Solution: 


print(a ** b) 


import getpass 


print(a % b) 


passwd = getpass.getpass( ‘Password: ' ) nares . 
# a is divided by b that returns @ as the remainder 


if passwd == "albert": 
print("You are authenticated" ) 
else: 


print("You are not authenticated" ) 


print(b) 


Question 52 


Question: 


Write a program to calculate the average of numbers in a given list. 
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Solution: 


x=int(input("Enter the number of elements to be inserted: ")) 
vet 
for i in range(@,x): 
n=int(input("Enter element: ")) 
y.append(n) 
avg=sum(y)/x 


print("Average of elements in the list: ",round(avg,2)) 


Question 53 


Question: 


Write a program that sorts three integers without the need of loops or conditional 


statements. 
import random 


x = "123456789" 


Solution: 


print(random.choice(x) ) 


a = int(input( "Enter the first number: ")) 


b = int(input("Enter the second number: ")) 
c = int(input("Enter the third number: ")) 


xX = mina, b,c) 
Z = imax'Cal,, by. c) 
y=(a+b+c)-x-2z 


print("Numbers in sorted order: ", x, y, Z) 
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import random 


print(1 + int(3 * random.random())) 


print(random.randrange(1, 3)) 


Question 54 


Question: 


Write a program to determine the sum of digits of a number. 


Solution: 


num = int(input("Enter a four digit number: ")) 
x = num //1000 

y = (num - x*1000)//100 

Zz (num - x*1000 - y*100)//10 

c = num - x*1000 - y*10@ - z*10 


print("The number's digits add up to: ", x+y+z+c) 


Question 55 


Question: 


Write a program to take in the marks of 5 subjects and display the grade. 


732 


Solution: 


sub1=int(input("Enter marks 
sub2=int(input("Enter marks 
sub3=int(input("Enter marks 
sub4=int(input("Enter marks 


sub5=int(input("Enter marks 


of the 
of the 
of the 
of the 
of the 


avg=(sub1+sub2+sub3+sub4+sub4)/5 


if(avg>=90): 
print("Grade: A") 
elif(avg>=80 and avg<9@): 
print("Grade: B") 
elif(avg>=70 and avg<8@): 
print("Grade: C") 
elif(avg>=60 and avg<7@): 
print("Grade: D") 
else: 


print("Grade: F") 


first subject: 
second subject: 
third subject: 
fourth subject: 
fifth subject: 


import random 


names = ["Albert", 


Y)) 
4) 

») 
)) 

oD 


"Alan", "John", "James", "Mary" ] 


print(random.sample(names, 2)) 


Question 56 


Question: 


Write a program to print all numbers in a range divisible by a given number. 


Solution: 
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x=int(input("Enter lower range limit: ")) 
y=int(input( "Enter upper range limit: ")) 
n=int(input( "Enter the number to be divided by: ")) 
for i in range(x,y+1): 
if(i%n==@): 
print(i) 


Question 57 


Question: 


Write a program to read two numbers and print their quotient and remainder. 


Solution: 


a=int(input( "Enter the first number: ")) 
b=int(input("Enter the second number: ")) for x in range(7): 


quotient=a//b 


print(x) 


remainder=a%b 
print("Quotient is:", quotient) 


print("Remainder is:", remainder) 
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Question 58 


Question: 


Write a program to determine whether a given value is present in a collection of values. 


Solution: 


print("Albert Einstein") 


def myfunc(x, i): 
for value in x: else: 
mn se SEIU print("Elsa Einstein") 
return ieue 
return False 
print(myfunc([19, 15, 18, 13], 13)) 
print(myfunc([15, 18, 13], -11)) 


Question 59 


Question: 
print("Albert Einstein") 


Write a program to print odd numbers within a given range. 7 
else: 


print("Elsa Einstein") 


Solution: 
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x=int(input( "Enter the lower limit for the range: ")) 
y=int(input( "Enter the upper limit for the range: ")) 
for i in range(x,y+1): 
if (i%2!=0): 
print(i) 


Question 60 


Question: 


Write a program to find the smallest divisor of an integer. 


for i in range(5): 


Solution: 
print(i) 


else: 
n=int(input( "Enter an integer: ")) 


4 W 1 W 
a=[] print("Albert!") 
for i in range(2,n+1): 

if(n%i==0): # Output: 
a.append(i) 
a.sort() 


print("Smallest divisor is:",a[@]) 


Albert! 
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Question 61 


Question: 


Write a program to count the number of digits in a number. 


y 56 
print(x == 
Solution: 
n=int(input("Enter a number:")) print(x != 
i=0 
while(n>@): 
i=i+l print(y == 
n=n//10 


print("The number of digits in the number are:", i) 


print (None 


print (None 


Question 62 


Question: 


Write a program to read a number n and print and compute the series "1+2+...+n=". 


Solution: 


n=int(input( "Enter a number: ")) 
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x=[] 


for i in range(1, n+1): 


print(i, sep="_", end=" ") 
if(i<n): 
print("+", sep=" aes end=" =) 


X.append(i) 


print( ,sum(x)) 


print() 


16 


4 


print(a > b) 


Question 63 


Question: 


Write a program to read a number n and print the natural numbers summation pattern. 


Solution: 


n=int(input( "Enter a number: ")) 
for j in range(1, n+1): 
x=[] 


for i in range(1, j+1): 


peintGy, sep=. =, end== ~) 
LhCL<a))): 
print("+",sep=" ",end=" a) 


X.append(i) 


print( » sum(x)) 
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print(a > b) 


print() 


Question 64 


Question: 


Write a program to read a number n and print an identity matrix of the desired size. 


Solution: 


n=int(input( "Enter a number: ")) 
for i in range(@, n): 
for j in range(@, n): 
Df (li==a)p) i 
print("1", sep="_", end=" ") 
else: 
print(78", sep=" 7, end=" =) 


print() 


array.array('i', [11,13,15,17,19]) 


X.append(115) 
for iin x: 


print(i) 
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Question 65 


Question: 


Write a program to read a number n and print an inverted star pattern of the desired size. 


Solution: 
n=int(input( "Enter number of rows: ")) x = "Stephen " \ 
for i in range (n,@,-1): 

"William " \ 

fopestneC(aeal)) 42 2 © we Gh Fe et) 
"Hawking" 
print(x) 

Question 66 
Question: 


Write a program to determine the hypotenuse of a right-angled triangle. 


Solution: 


from math import sqrt 

print("Enter the lengths of shorter triangle sides: ") 
X= op loats (Gin puit( xc) 

y = float(input("y: ")) 
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ZS ipl OXGs Oe.) 


print("The length of the hypotenuse is: ", z) 


Question 67 


x= Stephen 
Question: 
William 


Write a program to find the largest number in a list. 


Hawking 


print(x) 


Solution: 
# Output: 


x=[] Stephen 
n=int(input( "Enter number of elements: ")) 


William 
for i in range(1, n+1): 


Hawking 


y=int(input( "Enter element: ")) 
X.append(y) 


x.sort() 


print("Largest element is: ",x[n-1]) 


Question 68 


Question: 


Write a program to find the second largest number in a list. 


761 


Solution: 


x=[] 
n=int(input( "Enter number of elements: ")) Mes Alanine 


for i in range(1,n+1): 


print(x) 


y=int(input( "Enter element: ")) 
X.append(y) 


x.sort() 


print("Second largest element is: ",x[n-2]) 


Question 69 


Question: 


Write a program to put the even and odd elements in a list into two different lists. 


= "Einstein" 
Solution: 


x[@] 
a=[] 
n=int(input("Enter number of elements:")) print(a) 
for i in range(1,n+1): 
b=int(input( "Enter element:")) 
a.append(b) b = x[3] 
even=[ ] 
odd=[ ] 


Tele 3] alin Ele 


print(b) 
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if (j%2==@): 
even.append(j) 
else: 
odd. append(j) 
print("The even list", even) 


print("The odd list", odd) 


Question 70 


Question: 


str = "wxyz" 


print(str) 


Sie = Seles) 2 20): 4 Siciel[3e || 


print(str) 


Write a program to concatenate all elements in a list into a string and return it. 


Solution: 


def myfunc(list): 
result= *"' 

ole at ail) dicies 
result += str(i) 


return result 


print(myfunc([2, 4, 13, 4])) 


= ["Alan", "Albert"] 


["Turing", "Einstein" ] 


for a in x: 
for b in y: 


print(a, b) 


# Output: 
Alan Turing 


Alan Einstein 


Albert Turing 


Albert Einstein 
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Question 71 


Question: 


Write a program to add the three integers given. However, the sum will be zero if two 


values are equal. 


Solution: 


def myfunc(a, b, c): = tai part® 
if a == bor b == Cc or a==c: 
sum = @ y = X.upper() 
else: apine(y) 
sum =a+b+c 
return sum 
print(myfunc(12, 11, 12)) 
print(myfunc(13, 22, 22)) 
preintk(myhUuNnG(225. 225) 22)))) 
print(myfunc(12, 22, 13)) 


print(y.lower() ) 


Question 72 


Question: 


Write a program to sort a list according to the length of the elements. 
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Solution: = "Einstein" 
if "ein" in x: 
x=[] print('Found ein') 


n=int(input( "Enter number of elements: ")) else: 


for i in range(1,n+1): 


print( "NOT found ein") 


y=input("Enter element: ") 
X.append(y) 
x.sort(key=len) 
print(x) 


Question 73 


Question: 


Write a program to create a list of tuples with the first element as the number and the 


second element as the square of the number. 


Solution: 


x=int(input("Enter the lower range:")) 
y=int(input("Enter the upper range:")) 
a=[(i,i**2) for i in range(x,y+1) ] 


print(a) 
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Question 74 


Question: 


Write a program to create a list of all numbers in a range which are perfect squares and 


the sum of the digits of the number is less than 10. 


Solution: 


l=int(input( "Enter lower range: ")) 

u=int(input( "Enter upper range: ")) 

a=[] 

a=[x for x in range(l,u+1) if (int(x**@.5))**2==x and 


sum(list(map(int, str(x))))<10] 


print(a) 
for x in range(32, 126): 
print(x, chr(x)) 
Question 75 
Question: 


Write a program to convert a distance (in feet) to inches, yards, and miles. 


Solution: 
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=j 
ll 


int(input("Enter the distance in feet: ")) 
x eS fy) al 

n / 3.0 

n / 5280.0 


< 
ll 


N 
i] 


print("The distance in inches is: %i inches." % x) 
print("The distance in yards is: %.2f yards." % y) 


print("The distance in miles is: %.2f miles." % z) 


Question 76 


Question: 


x = "Albert Einstein" 


print(x[1:4]) 


print(x[2:]) 


print(x[:2]) 


Write a program to generate random numbers from 1 to 20 and append them to the list. 


Solution: 


import random 
a=[] 
n=int(input( "Enter number of elements:")) 
for j in range(n): 
a.append(random. randint(1, 20) ) 


print('Randomised list is: ',a) 
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Question 77 


Question: 


Write a program to sort a list of tuples in increasing order by the last element in each 


tuple. ; 
import numpy as np 
X = np.array([2, 4, 8]) 
y = np.array([3, 6, 12]) 
Solution: nee) 
# Output: [2 4 8] 
last(n): print(y) 
io 
# Output: [3 6 12] 
sort (tuples): print(np.multiply(x, y)) 
sorted(tuples, key=last) [Iie hahaa Nome mmcloo| 
print(np.dot(x, y)) # dot product 
a=input ( ) 
art ate ) # Output: 126 
print(sort(a) ) print(np.matmul(x, y)) # matrix multiplication 


# Output: 126 


import array 
array.array('i', [11,13,15,17,19]) 
x.reverse() 


for iinx: 


print(i) 
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Question 78 


Question: 


Write a program to determine whether the system is a big-endian or little-endian 


platform. 

"Albert Einstein' 

for iin x: 

Solution: an 

break 
import sys print(i) 
print() 
if sys.byteorder == "little": 

print("Little-endian platform.") # Output: 

else: 


print("Big-endian platform.") 
print() 


Question 79 


Question: 


Write a program to examine the available built-in modules. 


Solution: 
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import sys 

x = ', '.join(sorted(sys.builtin_module_names) ) 
print("The available built-in modules are: ") 
print() 


print(x) 


Question 80 


Question: 


Write a program to determine an object's size in bytes. 


Solution: 


import sys 
x = "three" 
ys ee 


Zz (iiei2 135° fall, “Bat | 


pRintk(SSize of 75x; 


print("Albert Einstein") 


else: 


print( "Elsa Einstein") 


,str(sys.getsizeof(x))+ " bytes") 


print("Size of ",y,"=",str(sys.getsizeof(y))+ " bytes") 


print("Size of ",z,"=",str(sys.getsizeof(z))+ " bytes") 
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Question 81 


Question: 


Write a program to concatenate 'n' strings. 


Solution: 


x 


['Stephen', ‘William’, ‘Hawking’ ] 


i "-" ,join(x) 
print() 
print(i) 


print() 


Question 82 


Question: 


Write a program to display the current date and time. 


Solution: 


import datetime 
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"Albert Einstein’ 
for iin x: 


if i == 


continue 


print(i) 


# Output: 


print(datetime.datetime.now().strftime("%Y-%m-%d %H:%M:%S")) 


1915 
y = ‘Albert’ 
Question 65 print("%s Einstein's %s papers." % (y, x)) 
Question: 


Write a program to calculate the volume of a sphere with a radius of 8. 


Solution: 


pi=22/7 
r = 8.0 
Vi=74" 0/3205 pi cries 


print('The volume of the sphere is: ',V) 


Question 84 


Question: 


Write a program to check whether every number in a list exceeds a specific number. 


Solution: 
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x = [12, 33, 44, 55] 

print() 

print(all¢i > 11 for i in x)) 
print(all(i > 10@ for i in x)) 


print() 
1915 
y "Albert' 
Question 85 print(y + " Einstein's " + str(x) + " papers.") 
Question: 


Write a program that count the occurrences of a particular character within a given string. 


Solution: 


x = "Albert Einstein." 


print("Number of occurrence of ‘e' in the given string: ") 


print(x.count("e")) 


Question 86 


Question: 


Write a program to compute simple interest given all the required values. 
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Solution: 


x=float(input("Enter the principal amount: ")) 
y=float(input("Enter the rate: ")) 
z=int(input("Enter the time (years): ")) 
simple _interest=(x*y*z)/100 


print("The simple interest is: ", simple_interest) 


1915 


y "Albert' 


Question 87 print("{} Einstein's {} papers.".format(y, x)) 


Question: 


Write a program to check whether a given year is a leap year or not. 


Solution: 


year=int(input("Enter the year to be checked: ")) 

if(year%4==@ and year%10@!=@ or year%400==0): 
print("The", year, "is a leap year!") 

else: 


print("The", year, “isn't a leap year!") 
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Question 88 


Question: 


Write a program that determines if a file path points to a file or a directory. 


Solution: 


import os 
Dae hale execu 
if os.path.isdir(path): 
print("It is a directory") 
elif os.path.isfile(path): 
print("It is a regular file") 
else: 


print("It is a unique file (socket, FIFO, device file)" ) 


print() 
1915 
y "Albert ' 
Guastion 24 print("{@} Einstein's {1} papers.".format(y, x)) 
Question: 


Write a program to generate all the divisors of an integer. 


Solution: 


Ti2 


x=int(input("Enter an integer: ")) 
print("The divisors of", x, "are: ") 
for i in range(1, x+1): 


if(x%i==0): 


print(i) 
1915 
y "Albert' 
print("{1} Einstein's {0} papers.".format(y, x)) 
Question 90 
Question: 


Write a program to print the table of a given number. 


Solution: 


n=int(input( "Enter the number to print the tables for: ")) 
for 1) Jn irange(ay a1): 


PME Ty 3S otha Se alleal)) 


Question 91 


Question: 


Write a program to check if a number is an Armstrong number. 
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Solution: 


n=int(input( "Enter any number: ")) 
a=list(map(int,str(n))) 
b=list(map(lambda x:x**3,a)) 
if(sum(b)==n): 

print("The number", n, "is an armstrong number. ") 
else: 


print("The number", n, "isn't an arsmtrong number. ") 


1915 
y "Albert' 
Question 92 print(f"{y} Einstein's {x} papers.") 
Question: 


Write a program to find Python site-packages. 


Solution: 


import site 


print(site.getsitepackages()) 
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Question 93 


Question: 


Write a program to check if a number is a perfect number. 


Solution: 


x = int(input("Enter any number: ")) 
sum = @ 
for i in range(1, x): 

Lf 6X4 ==) i: 

sum = sum + i 

if (sum == x): 

print("The number", x, "is a perfect number!") 
else: 


print("The number", x, "is not a perfect number!") 


1915 


y "Albert' 


Question 94 print("{name} Einstein's {year} papers.".format(name = y, year = x)) 


Question: 


Write a program to find the LCM of two numbers. 


Solution: 
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xX=int(input( "Enter the first number: ")) 
y=int(input( "Enter the second number: ")) 
IBEXSVE 
min=x 
else: 
min=y 
while(1): 
if(min%x==@ and minzy==@): 
print("LCM is:",min) 
break 


min=min+1 


Question 95 


Question: 


Write a program to find the GCD of two numbers. 


Solution: 


import math 
x=int(input( "Enter the first number: ")) 


y=int(input( "Enter the second number: ")) 


"Albert Einstein’ 
for iin x: 


if i == 


print(i) 


print('NSTEIN' ) 


# Output: 


NSTEIN 


print("The GCD of the two numbers is", math.gcd(x,y)) 
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["John", 56], 


["Albert", 77], 


Question 96 ("Alan") 27 |; 


["Mary", 39], 


Question: 
["James", 44], 


Write a program to determine a file's size. ] 


print(type(x) ) 


Solution: 


: for i in x: 
import os 


xX = oS.path.getsize("1.csv") print("{} {}".format(i[@], i[1])) 
print("The size of 1.csv is:", x, "Bytes") 


rint 
: 0 # Output: 


John 56 
Albert 77 
Alan 17 
Question 97 
Mary 39 


Question: James 44 


Write a program to check if two numbers are amicable numbers. 


Solution: 


x=int(input('Enter number 1: ')) 
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y=int(input('Enter number 2: ')) 
sum1=0 X = "Albert" 
sum2=0 


print("'{}'".format(x) ) 


for i in range(1,x): 


I ar print("'{:12}'".format(x)) 
sum1+=i 
for j in range(1,y): print("'{:<12}'". format (x) ) 
HE ieee print("'{:>12}'". format (x) ) 
sum2+=j 
if(suml==y and sum2==x): print("'{:*12}'". format (x) ) 
print('Amicable!') 
else: # Output: 
print('Not Amicable!') 
"Albert ' 
"Albert 
"Albert 
‘ Albert' 
Question 98 
Albert ; 
Question: 


Write a program to find the area of a triangle given all three sides. 


Solution: 


import math 
a=int(input( "Enter first side: ")) 
b=int(input( "Enter second side: ")) 
c=int(input( "Enter third side: ")) 
s=(atb+c)/2 
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area=math.sqrt(s*(s-a)*(s-b)*(s-c)) 


print("Area of the triangle is: ",round(area, 2) ) 


x = "Albert" 
Question 99 


print("{:s}".format(x) ) 


Question: 


Write a program to find the gravitational force acting between two objects. 


Solution: 


mi=float(input( "Enter the first mass: ")) 

m2=float(input( "Enter the second mass: ")) 

r=float(input("Enter the distance between the centers of the masses: ")) 
G=6.673* (10**-11) 

f= (Gems tm2)i/ ies e2s) 


print("Hence, the gravitational force is: ",round(f,2),"N") 


Question 100 


Question: 


Write a program to determine if a string is numeric. 


782 


Solution: 
549 .9678962314589 
rint("{:e}".format(a 
ae print("{:e} (a)) 
eye 
i = float(x) 


E}". format 
print('Numeric') }".format (a) ) 


except (ValueError, TypeError): 


print('Not numeric’ ) 
f}".format(a)) 


print() 

.2f}".format(a) ) 
Question 101 F}".format(a) ) 
Question: 


print("{:g}".format(a) ) 


Write a program to find out which host the routine is running on. 


print("{:G}".format(a) ) 


Solution: 


print("{:n}".format(a) ) 


import socket 


x = socket.gethostname() 


print("Host name: ", x) 
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Question 102 


Question: 


Write a program to find the sum of first n positive integers. 


Solution: 


n=int(input( "Enter a number: ")) 
sum = @ 
while(n > @): 

sum=sum+n 

n=n-1 


print("The sum of first n positive integers is: ", sum) 


n = int(input("Enter a number: ")) 
sum = (n * (n + 1)) / 2 
print("The sum of first", n ,"positive integers is:", sum) 
def myfunc(x = "Paul"): 


print("Albert " + x) 


myfunc( "Einstein" ) 
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Question 103 


Question: 


Write a program to find the sum of series: 1 + 1/2 + 1/3 + ..... + 1/n. 


Solution: 


n=int(input( "Enter the number of terms: ")) 
sum=@ 
for i in range(1,n+1): 

sum=sum+(1/i) 


print("The sum of series is: ", round(sum,2)) 


num 


print(num[::]) 


Question 104 


Question: 


Write a program to get numbers divisible by 12 from a list using an anonymous function. 


Solution: 


x = [55, 144, 72, 155, 120, 135, 540] 
result = list(filter(lambda i: (i % 15 == @), x)) 


print( "Numbers divisible by 12 are: ", result) 
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Question 105 


Question: 


Write a program to format a given string with a string length limitation. 


Solution: 


xX = "987653421066" 
print('%.5s' % x) 
print('%.7s' % x) 
print('%.9s' % x) 


Question 106 


Question: 


pi = 3.141592653589793 


print(f"The value 


print(f"The value 


print(f"Area of a 


print(f"Area of a 


of PI is: ‘{pi:. 


of PI is: ‘{pi:. 


circle is: {pi 


circle is: {pi 


fe fp Arbus ae) 


Dip ee ecu 


Write a program that accepts a number as input and returns an error if it is not a number. 


Solution: 
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while True: 
ey 


a = int(input( "Enter a number: ")) 


print("<%s>"_ % x) 


print("This is a number") 
break 

except ValueError: 
print("This isn't a number") print("<%1@s>" % x) 


print() 


print("<%-10s>" % x) 


print("<%c>" % x) 
Question 107 


Question: print("<%d>"_ % x) 


Write a program to filter the negative numbers from a list. 
print("<%@.5d>" % x) 


Solution: 


Xx 


(22,10 iy 28, 52ers 
list(filter(lambda i: i <@, x)) 


yy 


print("Negative numbers in the above list: 


sy) 


num 


print(num[::1]) 
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Question 108 


Question: 


Write a program to find whether a number is a power of two. 


Solution: 

def myfunc(n): xe"Albert" 
"""Return True if n is a power of two.""" 
ie ee og: print(r"b\nc {x}") 


return False 


else: 


print(rf"b\nc {x}") 


return n & (n - 1) == @ 


n = int(input('Enter a number: ')) print(fr"b\nc {x}") 


if myfunc(n): 


print('{} is a power of two.'.format(n)) 
else: 


print('{} is not a power of two.'.format(n)) 


xX = array.array('i', [11,13,15,17,19,13]) 


print( "Number of times the number 13 appears in the above array is: ", x.count(13)) 


# Output: Number of times the number 13 appears in the above array is: 2 
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Question 109 


Question: 


Write a program to solve (a - b) * (a - b). 


Solution: 


A, bb) oe A, 
result =a*a-2%*a* b+b * b 


print("({} - {}) * 2 = {}".format(a, b, result)) 


num 


print(num[::2]) 


Question 110 


Question: 


Write a program to generate a new string with the prefix "Al" from a given string. Return 


the given text in its original form if it already contains the "Al" prefix. 


Solution: 


def myfunc(x): 
ifeeleniOe) > =s2 and X|e: 2) |= =a Allens 


return x 
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return "Al" + x 
print(myfunc("Albert") ) 
print(myfunc("bert")) 


num 


print(num[1::2]) 


Question 111 


Question: 


Write a program that count all occurrences of the number 5 in a list. 


Solution: 


def myfunc(y): 
SG 


def myfunc(x): 
for XX any: return 6 * x 


Hap 6 ee 


print (myfunc (6) ) 


return i 


print(myfune([11, 5, 16, 18, 15])) 
peint(my hune( (7.5) 14555) 125 9 51) 
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Question 112 


Question: 


Write a program to determine if a file is present. 


num 


print(num[2:8:2]) 


Solution: 


import os.path 
print(os.path.isfile('1.txt')) 
print(os.path.isfile('1.pdf')) 


x= i, 1 3 


x[@] = '10' 


print(x) 


Question 113 


Question: 


Write a program to replace all occurrences of ‘a‘ with '$' in a string. 


Solution: 


x=input("Enter string: ") 
x=x.replace('a','$') 
x=x.replace('A','$') 
print("Modified string: ") 
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print(x) 


ae i to easy 


x[1:3] = ['alan', ‘john'] 


Question 114 print(x) 


Question: 


Write a program to calculate the product of a list of numbers (without using for loop). 


Solution: 


from functools import reduce 
OT = |i, “Zh, Alf), alal] 
result = reduce( (lambda x, y: x * y), num) 


print("Product of the above numbers is: ", result) 


num 
Question 115 


print(num[1:20:3]) 


Question: 


Write a program to detect if two strings are anagrams. 


Solution: 


7o2 


xX=input("Enter first string: ") 
y=input( "Enter second string: ") 
if(sorted(x)==sorted(y)): 


print( "The 2 strings are anagrams.") 


else: 
print( "The 2 strings aren't anagrams.") 
Nel [vata Dre oer 
x[1:3] = ['john' ] 
Question 116 print(x) 
Question: 


Write a program to form a string where the first character and the last character have 


been exchanged. 


Solution: 


def change(x): 

return x[-1:] + x[1:-1] + x[:1] 
X=input("Enter a string: ") 
print("Modified string: ") 
print(change(x) ) 


x = ['100', '120', '130', '140'] 


x[1:2] = ['bat', ‘ball'] 


print(x) 
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Question 117 


Question: 


Write a program to count the number of vowels in a string. 


Solution: 


string=input( "Enter string:") 
vowels=@ 
TROle al alia) Shelpalinyese 

i. l=—s de Olpel——se aw Olt el =— ai Olpel ——s0 amo hel —— mle O (el —— a Ae Old =—n Ee 
Oe ——s Opel ——2 Om Ole =e) i: 

vowels=vowels+1 
print("Number of vowels are:") 
print(vowels ) 
Mae li 2 te tage 15 elo 7 18701906 20,8 21 22] 


print(x) 


x[1::2] = [10, 10, 10, 10, 10, 10] 


Question 118 
print(x) 


Question: 


Write a program to take a string and replace every blank space with a hyphen. 


Solution: 


794 


string=input( "Enter a string: ") 
string=string.replace(' ','-') OS [aly “eas SUGI 5 “eteralel” | 
print("Modified string:") b=a 


print(string) 


a[@] = ‘computer’ 


print(a) 


print(b) 
Question 119 


Question: 


Write a program to calculate the length of a string without using library functions. 


Solution: 


s=input("Enter string: ") 


X=xX+1 
print("Length of the string is: ") 
print(x) 


array.array('i', [11,13,15,17,19,22]) 


print( "Length of the array is: ", len(x)) 


# Output: Length of the array is: 6 
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Question 120 


Question: 


Write a program to determine whether lowercase letters are present in a string. 


Solution: 


a = ['green', 'red', 'blue', ‘orange'] 


x = ‘Albert Einstein' b = deepcopy(a) 


print(any(i.islower() for i in x)) a[@] = ‘albert’ 


print(a) 


print(b) 


Question 121 


Question: 


Write a program to calculate the number of words and characters present in a string. 


Solution: [ealbert s,s; 1915772 j0nn 7 
Vo—*|(2albern.s) 1915, john. 

x=input("Enter a string: ") print(":".join(x)) 

char=0 

word=1 


FOR 2 inex 


char=char+1 
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c(i =— 9 8 
word=word+1 
print("Number of words in the string: ") 
print(word) 
print("Number of characters in the string: ") 


print(char) 


—Wdkberte,eetol 5 sudo | 


y = ["albert", 1915, "john"] 


print(":".join( map(str, y))) 
Question 122 


Question: 


Write a program that rounds a floating-point integer to a specified number of decimal 


places. 
["albert", "1915", "john" ] 
Solution: 
y = ["albert", 1915, "john"] 
= 540.968 print(":".join(str(i) for i in y)) 


print('%F' % x) 
print('%.2f' % x) 


print() 


def myfunc(x,y): 


print(x+y) # Output: 58 


myfunc("5","8") 
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Question 123 


Question: 


Write a program to count number of lowercase characters in a string. 


Solution: 


x=input("Enter string: ") print("xy:wz:pq".split(’:")) 
count=@ 


role ah alia) o<P 


if(i.islower()): 
count=count+1 
print("The number of lowercase characters is: ") 


print(count) 


Question 124 


Question: 


Write a program to count the number of lowercase letters and uppercase letters in a 


string. 


Solution: 
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x=input("Enter a string: ") 
count1=0 x = "bat ball bag".split() 
count2=@ print (x) 

TO ay inex 


if(i.islower()): 


count1=count1+1 
elif(i.isupper()): 
count2=count2+1 
print("The number of lowercase characters is: ") 
print(count1) 
print("The number of uppercase characters is: ") 


print(count2) 


Question 125 


Question: 


Write a program to calculate the number of digits and letters in a string. 


Solution: x = ['apple', ‘orange’, 'mango', ‘kiwi’ ] 


print(x.index( ‘orange’ ) ) 


x=input("Enter a string: ") 


count1=0 
count2=0 
fOr 1. inex 


if(i.isdigit()): 
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count1=count1+1 
count2=count2+1 
print("The number of digits is: ") 
print(count1) 
print("The number of characters is: ") 


print(count2) 


x = ['apple', ‘orange’, ‘mango’, ‘kiwi' | 


X.insert(2, 'fig') 


print(x) 


Question 126 


Question: 


Write a program to form a new string made of the first 2 characters and last 2 characters 


from a given string. 


Solution: 


x=input("Enter a string: ") 

count=@ 

wole ah ali) Yee 

count=count+1 

new=x[@:2]+x[count-2:count | 

print("Newly formed string is: ") 

print(new) 
x = ['apple', ‘orange’, ‘mango', ‘kiwi’ ] 


x.insert(len(x), ‘papaya’ ) 


print(x) 
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Question 127 


Question: 


Write a program to create a bytearray from a list. 


Solution: 


x = [10, 20, 56, 35, 17, 99] 

# Create bytearray from list of integers. 
y = bytearray(x) 

Ole ale aininyis pleats) 

print() 


x = ['apple', ‘orange’, 'mango', ‘kiwi’, ‘papaya’ | 


x[2:4] = [] 


print(x) 


Question 128 


Question: 


Write a program to determine whether an integer fits in 64 bits. 


Solution: 


xX = 60 
if x.bit_length() <= 63: 


801 


print((-2 ** 63).bit_length() ) 
print((2 ** 63).bit_length()) X =o 7 see 445386) 


print(x) 


x.sort(reverse=True) 


Question 129 print (x) 


Question: 


Write a program that returns true if the two given integer values are equal, or if their sum 


or difference is 10. 


Solution: 


def myfunc(a, b): 
if a == b or abs(a-b) == 10 or (atb) == 10: 
return True 
else: 
return False x = [17, 22, -44, 38, 6] 
print(myfunc(17, 2)) 
print(myfunc(3@, 20)) 


print(x) 


print(myfunc(5, 5)) 
print(myfunc(17, 13)) 
print(myfunc(53, 73)) 


x.sort(key=abs, reverse=True) 


print(x) 
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Question 130 


Question: 


Write a program to add two objects if they are both of the integer type. 


Solution: 


def myfunc(x, y): 
if not (isinstance(x, int) and isinstance(y, int)): 
return "Inputs have to be integers only!" 
return x + y 
print(myfunc(5@, 70)) 
print(myfunc(20@, 50.74)) 
print(myfunc('6', 8)) 
print(myfunc('8', '8')) 


x = ['alan', ‘albert', 'james', ‘bob'] 


x.sort(key=len) 


Question 131 TORIES 


Question: 


Write a program to add leading zeros to a string. 


Solution: 


803 


X= D222 

XT= Xn 1 JUSS, 20) 
print(x) 

Xo= eX USE LOS 4Gn)) 


x = ['alan', ‘albert', '‘james', ‘bob'] 


print(x) x.sort(key=len, reverse=True) 


print(x) 


Question 132 


Question: 


Write a program that displays strings with double quotes. 


Solution: 


import json 


print(json.dumps({'Albert': 1, ‘Alan’: 2, 'Alex': 3})) 


Question 133 


Question: 


Write a program to check if a given key exists in a dictionary or not. 
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Solution: 


d=({A'=1,°B":2, C7" 23} 

key=input( "Enter key to check:") 

if key in d.keys(): 
print("Key is present and value of the key is:") 
print(d[key]) 

else: for x in range(10, 19, 5): 
print("Key isn't present!") 


print(x) 


# Output: 
10 


Question 134 15 


Question: 


Write a program to find the sum all the items in a dictionary. 


Solution: 


d={'A':100,'B':540,'C':239} 
print("Total sum of values in the dictionary is: ") 


print(sum(d.values())) 


805 


Question 135 


Question: 


Write a program to multiply all the items in a dictionary. 


Solution: ['albert', ‘elsa’] 
y = [‘david'] 
C= (eA lOre Ba Ors nr 23.93) print (x) 
x=1 
role al, slay le 
x=x*d[i] 


print(x) 


print(x * 2) 


print(x + y) 


Question 136 


Question: 


Write a program to remove the given key from a dictionary. 


Solution: 


Gls altel Bal “lo Sen te Meshes hol: Bal 


print("Initial dictionary") 
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print(d) 
key=input( "Enter the key to delete(a-d):") 


ap ibe = dy a2 


if key ind: print(a) 
del d[key] 

else: 
print("Key not found!") print(b) 
exit(@) 


print("Updated dictionary") 
print(d) a, b=b, a 


print(a) 


rint(b 
Question 137 e (0) 


Question: 


Write a program to list the home directory without using an absolute path. 


Solution: 


import os.path 


print(os.path.expanduser('~')) 


x = [5,8,57,35,44,14, 28] 


print([i for i in x if i%2!=@]) # Output: 


(5.57) S51] 


807 


Question 138 <a Oeees 


Question: 


print("{} {}".format(i, x[i])) 


Write a program to input two integers in a single line. 
# Output: 


a) 


10 


Solution: 
20 


print("Enter the value of a and b: ") 
a, b = map(int, input().split()) 


print("The value of a and b are: ", a, b) 


print([2] * 5) 
Question 139 


Question: 


Write a program to convert true to 1 and false to 0. 


Solution: 


a "true' 


a = int(a == 'true') 
print(a) 


a= xyz 
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a = int(a == 'true') 

print(a) 
"AB+CD+EF+GH+IJ+KL+MN ' 
y.split('+') 


.sort(key=len, reverse=True) 


print(x) 


Question 140 


Question: 


Write a program to determine whether a variable is an integer or a string. 


Solution: 


print(isinstance(16,int) or isinstance(16,str)) 


print(isinstance("16",int) or isinstance("16",str)) 


Question 141 


Question: 


Write a program to count the number of vowels present in a string entered by the user 


using sets. 
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Solution: 


s=input("Enter a string: ") 
count = @ 
vowels = set("aeiou" 
for letter in s: 
if letter in vowels: 
count += 1 
print("The number of vowels present in a string is: ") 


print(count) 
x= ['Alan Turing', ‘Mary John' ] 


y = ['David Hilbert’, ‘Joseph Sam' ] 


x.extend(y) 


Question: 


Write a program to check common letters in the two input strings. 


Solution: 


x=input("Enter the first string: ") 
y=input( "Enter the second string: ") 
z=list(set(x)&set(y)) 

print("The common letters are: ") 
ole a, alah 74h 


print(i) 
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Question 143 


Question: 


Write a program to display which letters are in the first string but not in the second string. 


Solution: 


X=input( "Enter the first string: ") 

y=input("Enter the second string: ") 

z=list(set(x)-set(y)) 

print("The letters in the first string but not in the second string are: ") 


fOr Loin 2: Distributed computing refers to the use of multiple interconnected computers to solve a single 
shares problem or perform a single task. The goal of distributed computing is to leverage the processing 
eee (i) power and storage capacity of multiple computers to achieve a common goal. In a distributed 
computing system, each computer works independently and cooperatively with the other computers 


in the network to share data, resources, and processing tasks. 


Distributed computing systems can vary in size and complexity, ranging from small peer-to-peer 
networks to large-scale grid computing systems that involve thousands of computers. Examples of 
distributed computing systems include cloud computing platforms, content delivery networks, and 
distributed databases. 


Question 144 


Distributed computing can offer a number of advantages over traditional centralized computing 
systems, such as increased processing power, scalability, fault tolerance, and reduced latency. 


Question: However, it can also introduce challenges related to security, data consistency, and communication 
between the different nodes in the network. 


Write a program to determine whether a variable is a list, tuple, or set. 


Solution: 


811 


1 S (Pe iaige, Urey 885 Gl] 
ie type) as isit: 


X = np.random.randint(10, size=(2, 3)) 


pEint(@i as alist >) 
elf type(i) is set: print(x) 

print('i is a set') 
elif type(i) is tuple: 

print('i is a tuple’) 
else: 


print('Neither a set, list, or tuple.') 


Question 145 


Question: 


Write a program to determine whether a given number is even or odd recursively. 


# Output: 
: albert => 46 
Solution: 
bob => 18 
"albert" : "46", 
john => 68 
def myfunc(n): "bob" ; "18", J 
alae (n < Ze "John" 3 "68", 


return (n % 2 == @) 

return (myfunc(n - 2)) } 
n=int(input( "Enter a number: ")) 
if (myfunc(n)==True): for name, age in x.items(): 


print( "Number is even!") 


print("{} => {}".format(name, age)) 


else: 


812 


print( "Number is odd!") 


Question 146 


Question: 


Write a program that examines a list of numbers to see if they are all distinct from one 


another. 


x['name'] = ‘albert’ 


print(x) 


Solution: 


x['email'] = ‘albert_john@gmail.com' 
def myfunc(x): 


if len(x) == len(set(x)): print(x) 
return True 


else: 


return False; 
print(myfunc([11,15,17,19])) 
print(myfunc([12,14,15,15,17,19])) 


= "Albert " 


= "Einstein" # Output: Albert Einstein 


print(x + y) 


| 
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Question 147 


Question: 


Write a program to add two positive numbers without using the '+' operator. 


Solution: 


"name': ‘Albert’, 


def myfunc(x, y): 


while y != @: 
Za Xen, x = lambda a, b: a * b 
Xx=x%4y 
print(x(2, 2)) 
y=zz<<il 
return x print(x.get('name' ) ) 


print(myfunc(12, 5@)) 


print(x.get('age')) 


print(x.get('email')) 


Question 148 
print(x.get('address')) 


Question: 


Write a program to find the factorial of a number using recursion. 


Solution: 


814 


def myfunc(n): 
If (ni <= 1): ‘name': ‘Albert’, 
return 1 

else: 
return(n*myfunc(n-1)) ‘email': None 

n = int(input("Enter a number: ")) 


phint(Skactorial Of, nl, Sse, myrune(n)))) 


print('name’ in x.values()) 


Question 149 print('Albert' in x.values() ) 


Question: 


Write a program to determine whether a right triangle is formed by three given side 


lengths. If the specified sides make a right triangle, print "Yes," otherwise print "No." 


Solution: 


print("Enter three side lengths of a triangle: ") 
a,b,c = sorted(list(map(int, input().split()))) 
if dnt2+Dse2——Ge ti: 
print('Yes') 
else: 


print('No') 
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Question 150 


Question: 


Write a program to find the number of equal numbers among three given integers. 


Solution: 
‘name': ‘Albert’, 
def myfunc(a, b, c): 
result= set([a, b, c]) 
if len(result)==3: "email': None 
return @ } 
else: 


return (4 - len(result)) 


print(x) 


print(myfunc(11, 11, 11)) 
print(myfunc(11, 12, 12)) 


Question 151 


Question: 


Write a program to extract numbers from a given string. 


Solution: 


816 


def myfunc(x): 
resulite= ante) for < inl xssplieO) ah xcasdieatc()] 
return result 

x = "5 bags, 1@ pencils and 55 books" 

print(myfunc (x) ) 


Question 152 


Question: 


Write a program to get the smallest number from a list. 


Solution: 


def myfunc(list): 


x = list[@] x['D'] = 
Tole al, ala) Moicnee 
ific<x: print (x) 
= al 
return x 


print(myfunc([11, 22, -28, 3])) 
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Question 153 


Question: 


Write a program to determine whether every string in a list is equal to a given string.. 


Solution: 
"name': ‘Albert’, 
x =u" ball", “bat=5 “bas”, “book | “email': ‘albert_john@gmail.com' 
y = [ebooks "book", "book", "pook" ] 
print@alliGi == sbas. for 1) in) x))) 
print@ald(i> == “book, for 1 inj y))) 


print("{} -> {}".format(i, x[i])) 


# Output: 
Question 154 
name -> Albert 


Guestion: email -> albert_john@gmail.com 


Write a program to count the number of words in a text file. 


Solution: 


x = input("Enter the file name: ") 


num_words = @ 


818 


with open(x, 'r') as f: 
for dine nip: 
num_words += len(line.split()) 


print("Number of words: ", num_words) 


print(x) 


Question 155 


Question: 


Write a program to count the number of lines in a text file. 


X = np.random.random((3, 6)) 


Solution: 


x = input("Enter the file name: ") 
num_lines = @ 
with open(x, 'r') as f: 
for line in f: 
num_lines += 1 


print("Number of lines: ", num_lines) 


"Albert" 


print(type(x) ) 


print(type(y) ) 


print(type(z) ) 
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Question 156 


Question: 


Write a program to create a list of empty dictionaries. 


Solution: 


print([{} for _ in range(1@)]) 


Question 157 


Question: 


Write a program that computes the average of two lists. 


Solution: 


def myfunc(x, y): 
result = sum(x + y) / len(x + y) 


return result 


x= [115, 11, 13, 14, 14, 15, 16,17] 
y= Oe Ie tone 14 A Si 18] 


820 


set() 


print(x) 


x.add('Mary' ) 


print(x) 


x.add('Mary' ) 


print(x) 


x.add(‘'John' ) 


print(x) 


print("The Average of two lists: ", myfunc(x, y)) 


Question 158 


Question: 


Write a program to determine the maximum and minimum value in the three given lists. 


Solution: 


x = [12,13,15,28,27,32,53] 

y = [54,32,91,0,41,13,19] 

z = [12,11,51,16,15,58,49] 

print("Maximum value in the three given lists is: ") 

print(max(x+y+z) ) 

print("Minimum value in the three given lists is: ") 

rint(min(x+y+z 

print(min(x+y+z) ) int (5) 

int(5.2) 


float(5.6) 


int("6") 


print(x) 
print(y) 
print(w) 


print(z) 
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Question 159 


Question: 


Write a program to delete empty lists from a given list of lists. 


Solution: 


x= [[], [], [], ['Ball’, ‘Bag'], [11,12], ['Bat', Book’], []] 


‘oyemianeC[a, axeye ah slay YC alae ah ]))) 


Question 160 


Question: 


Write a program to determine whether or not every dictionary in a list is empty. 


# Output: 

xX = np.eye(2) 

Solution: [[1. @.] 

int 

print(x) fa. 461] 
print() 

x = [{},{},1}] 

y = [12:6),(35 17] y = np.eye(2, 4) 


pint Call (nokas fore: ain x) 


print(y) 


print(all(not i for i in y)) 
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Question 161 


Question: 


Write a program that takes two lists and returns True when at least one of the elements in 


the lists is shared by both. 


Solution: 


def myfunc(i): 


i = i+l 
def myfunc(A, B): ee ne 
result = False 

TO) xXeeaine At 
for y in B: print(x) 

iar 2 = 
result = True ; 
print (myfunc(x) ) 
return result 

Drane(my FUNG (212252324625) pe [255 2052715295291) 


print(myfunc([31, 32, 33,34,35], [36,37,38,39])) print(x) 


x = "Albert Einstein" 


print(x[2:5]) 
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Question 162 


Question: 


Write a program to determine whether a list is empty or not. 


Solution: x = lambda a, b, c: a+ bic 


print(x(2, 2, 2)) 


if Xe 
print("List is not empty") 
else: 


print("List is empty") 


Question 163 


Question: 


Write a program to read a file and capitalize the first letter of every word in the file. 


Solution: 


x = input("Enter the file name: ") 
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set(['John', ‘Mary']) 


with open(x, ) ES Fe set(['Mary', 'James', ‘Alan']) 
for line in f: 


print(line. citle )) 


set(['Bob', 'Joe', ‘Albert’, ‘Mary']) 


.update(y) 
print(x) 
# Output: {'Joe', ‘Alan’, 'Mary', ‘James', ‘Bob’, ‘Albert'} 
print(y) 


Question 164 
# Output: {'Joe', ‘'Bob', ‘Mary’, ‘Albert'} 


Question: 


Write a program to read the contents of a file in reverse order. 


Solution: def myfunc(a, b): 
c=a+b 
x=input ( ) return c 
for line in reversed(list(open(x) )): 
print(line.rstrip()) 

print(myfunc(12, 33)) 
# Output: 45 
print(myfunc(28, 93)) 

Question 165 oP Selena Eon 

Question: 


Write a program to decapitalize the first letter of a given string. 
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Solution: 


def myfunc(i, x = False): 

return ‘'.join([i[:1].lower(), (i[1:].upper() if x else i[1:])]) 
print(myfunc( 'Albert')) 
print(myfunc('John')) 


Question 166 


Question: 


Write a program to remove spaces from a given string. 


Solution: 


def myfunc(x): 


x :str = "Albert" 


xX = X.replace(' ','') 


return x print(x) 


print(myfunc("a lbe rt ein stein")) 


print(myfunc("a 1 an")) 


826 


Question 167 


Question: 


Write a program that calculate the difference between a given number and 10, returning 


double the absolute difference if the value is higher than 10. 


Solution: 


def myfunc(x): 
lg 26 <= ale) x :float = 26.69 


return 10 - x 


print(x) 


else: 


return (x - 10) * 2 


print(myfunc (8) ) 
print(myfunc (16) ) 


Question 168 


Question: 


Write a program that adds three given numbers, returning three times their sum if the 


values are equivalent. 


827 


Solution: 


def myfunc(a, b, c): 


def myfunc(x :int, y :int) -> int: 


sum =a+b+c return x+y 


ip —) SS |e) Se es 


sum = sum * 3 print(myfunc(12, 13)) 
return sum 


print(myfunc(11, 12, 13)) 
print(myfunc(13, 13, 13)) 


Question 169 


Question: 


Write a program to check whether an OS is running a Python shell in 32 or 64 bit mode. 


Solution: 


import platform 
print(platform.architecture()[@]) 
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Question 170 


Question: 


Write a program to implement birthday dictionary. 


os.path.join('home', ‘etc', 'files') 


Solution: print(x) 


if _name_ == '_ main_': 


birthdays = { 
"Albert Einstein': '@3/14/1879', 
"Benjamin Franklin’: '@1/17/17@6', 
"Ada Lovelace': '12/10/1815', 
"Donald Trump': '@6/14/1946', 
"Rowan Atkinson’: '@1/6/1955'} 


print('Welcome to the birthday dictionary. We know the birthdays of:') 
for name in birthdays: 


print(name) 


print('Who\'s birthday do you want to look up?') 
name = input() 
if name in birthdays: 
print('{}\'s birthday is {}.'.format(name, birthdays[name])) 
else: 


print('Sadly, we don\'t have {}\'s birthday. '.format(name) ) 
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Question 171 


Question: 


Write a program to find the name and location of the file that is currently running. 


Solution: 


import os 


print("Current File Name : ", os.path.realpath(__file_)) 


print(platform.system() ) 


Question 172 


print(platform.release()) 


Question: 


Write a program to implement password generator. 


Solution: 


import random 
eS 


"abcdefghijklmnopqrstuvwxyz01234567898ABCDEFGHI JKLMNOPQRS TUVWXYZ ! @#$%*&*() ?" 
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passlen = 8 


print("".join(random.sample(x, passlen))) 

x = ["apple", "orange", "kiwi", "ball", "bat", "blackboard" | 
Question 173 print(list(filter(lambda i: len(i) == 4, x))) 
Question: 


Write a program to display calendar of the given month and year. 


Solution: 
X= (1, 12, 13, 14] 


print(reduce(lambda a, b: a+b, x)) 


import calendar 


print(reduce(lambda a, b: a*b, x)) 


yy = 2014 
mm = 11 


# To take month and year input from the user 
# yy = int(input("Enter year: ")) 
# mm = int(input("Enter month: ")) 


print(calendar.month(yy, mm) ) 
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Question 174 


Question: print (reduce(lambda 


Write a program to eliminate a newline. 


print(reduce(lambda 


Solution: 
print(reduce(lambda 


x='Albert Einstein\n' 
print(x.rstrip()) 


print(reduce(lambda 


print(reduce(lambda 


Question 175 


Question: 


Write a program to remove existing indentation from all of the lines in a given text. 


Solution: 


import textwrap 


Albert Einstein was a German-born theoretical physicist, 
widely acknowledged to be one of the greatest and most 
influential physicists of all time. Einstein is best known 


for developing the theory of relativity, but he also made 


832 


important contributions to the development of the theory of 
quantum mechanics. 

print(x) 

print(textwrap.dedent(x)) 


Question 176 


Question: 


Write a program to count the number of CPUs being used. 


= ['Mon', ‘Tue', 'Wed', ‘Thru’, ‘Fri'] 


Solution: 
yo= [a3 2, 3, 4, 5] 


import multiprocessing print(zip(x, y)) 


print(multiprocessing.cpu_count() ) 


Question 177 


Question: 


Write a program to reverse a string if its length is a multiple of 6. 
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Solution: 


def myfunc(x): 
if len(x) % 6 == @: 
return ''.join(reversed(x) ) 


return x 


print(myfunc('alan')) 
print(myfunc('albert')) 


['Mon', 'Tue', 'Wed', ‘Thru’, ‘Fri'] 


y= [1, 2, 3, 4, 5] 


Question 178 print(list(zip(x, y))) 


Question: 


Put "xyz" at the end of the specified string (length should be at least 3). If the provided 
string already ends with "xyz," add "123" to it. If the specified string's length is less than 


three, leave it unaltered. 


Solution: 
X= np.zeros(5, dtype='float32' ) 


print(x) 
def myfunc(x): 


i = len(x) 


print(x.dtype) 


af ak oy 226 


nar {P88 || SS “aire 
xX += '123' 
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return x 
print(myfunc('xy')) 
print(myfunc('xyz')) 


print(myfunc('morning’ ) ) 


= ['Mon', ‘Tue', ‘Wed’, ‘Thru’, ‘Fri'] 


MOS [a 2, 3, 4, 5] 


print(dict(zip(x, y))) 
Question 179 


Question: 


Write a program to shuffle the elements of a given list. 


Solution: 


X = np.array([6, 8, 10], dtype='ints8') 
import random 
x = (ll 12) 13, 14,9415] 
random. shuffle(x) 


print(x /2) 


print(x) 


print(x.dtype) 
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Question 180 


Question: 


Three positive numbers are present in a list. Write a program to determine whether the 
sum of the digits in each number is equal or not. If true, return true; otherwise, return 


false. 


[True, True] 


[True, False] 
Solution: 
[False, False] 
print(all(x) ) 
def myfunc(x): 
return x[@] % 9 == x[1] % 9 == x[2] %9 
x = [14, 5, 23] 


print(all(y)) 
print(myfunc (x) ) 


print(all(z) ) 


Question 181 


Question: print(any(x)) 


Write a program to get IP address of your computer. 


print(any(y) ) 


Solution: print(any(z) ) 


import socket 


x = socket.gethostname() 
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y = socket. gethostbyname(x) 


print("Your Computer Name is: + X) 


print("Your Computer IP Address is: + y) 


Question 182 


Question: 


Write a program to determine whether a series of integers has an increasing trend or not. 


Solution: 


def myfunc(x): 
if (sorted(«) == ™): print(12 > 10) 
return True 

else: 


return False print(1@ > 15) 


print(myfunc([11,12,13,14])) 
print (my hune (pid, 25 15.5.137.14])))) 


x = ["alan", "john", "albert"] 


x.clear() 


print(x) 
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Question 183 


Question: 


Write a program to illustrate Dice Roll Simulator. 


M= [12 144 


Solution: 


print(all(map(lambda i: i > 5, x))) 
import random 


min = 1 

eee print(all(map(lambda i: i > 13, x))) 
roll_again = "yes" 

while roll_again == "yes" or roll_again == "y": 


print ("Rolling the dices...") 
print ("The values are....") 
print (random.randint(min, max) ) 


print (random.randint(min, max)) 


roll_again = input("Roll the dices again?") 


Question 184 


Question: 


Write a program to convert the temperature in degree centigrade to Fahrenheit. 


838 


Solution: 


C 


f 


input(" Enter temperature in Centigrade: ") 
(9*(int(c))/5)+32 


print(" Temperature in Fahrenheit is: ", f) 


Question 185 


Question: 


Write a program to check whether the given integer is a multiple of 5. 


X = np.array([13, 14, 17]) 


Solution: 
print(x) 


x = int(input("Enter an integer: ")) 
if (x%5==0): 

print(x, "is a multiple of 5") 
else: 


print(x, "is not a multiple of 5") 


print(x + 4) 


Question 186 print(x.dtype) 


Question: 


Write a program to check whether the given integer is a multiple of both 3 and 5. 
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Solution: 


x = int(input("Enter an integer: ")) 
if ((x%3==0) and(x%5==0) ): 

print(x, "is a multiple of both 3 and 5") 
else: 


print(x, "is not a multiple of both 3 and 5") 


Question 187 


Question: 


Write a program to display all the multiples of 5 within the range 10 to 70. 


Solution: x= [is 12) 135 45e) 


for i in x: 
for i in range(1@,7@): 


if (i%5==@): print(i) 
print(i) 


print(x) 


Question 188 


Question: 


Write a program to display all integers within the range 50-100 whose sum of digits is an 


even number. 


840 


Solution: 


for i in range(5@,10@): 
num = i 
sum = 0 x = lambda a: a+ 5 


while(num!=@): 


print(x(2)) 


digit = num%10 


sum = sum + digit 


num = num//12 
if(sum%2==@) : 
print(i) 


Question 189 


Question: 


Write a program to print the numbers from a given number n till 0 using recursion. 


Solution: 
x = [12, 11, 14, 31] 
def myfunc(n): print(reduce(lambda a,b: a if a < b else b, x)) 
if (n==0): 
return 
print(n) print(reduce(lambda a,b: a if a > b else b, x)) 
n=n-1 
myfunc(n) 
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myfunc(9) 


print(reduce(lambda a,b: a*b, range(1, x+1), 1)) 


Question 190 


Question: 


Write a program to find the odd numbers in an array. 


Solution: 


NUME=M LS asa lnon2 4G! 
count = @ 
for i in range(len(num) ): 
if(num[i]%2!=0): 
count = count+1 


print("The number of odd numbers in the array are: ", count) 


Question 191 


Question: 


Write a program to reverse a given upper case string in lower case. 


Solution: 


842 


def myfunc(x): 


X = np.array([ 


return x[::-1].lower() 


x = "JAVASCRIPT" [tl aN Teh NEY lel 
print (myfunc (x) ) (1212 614 S15, 16] 
]) 
print(x) 
print(x * 6) 


Question 192 print(x + 5) 


Question: 


Write a program to find the maximum of two numbers. 


for i in itertools.count(start=10, step=1): 


Solution: 
print(i) # Output: 
def maximum(a, b): 
iar a, So ase 10 
sap fe) 2 Loe Brea 11 
return a 12 
else: 
13 
return b 
14 
a= 3 15 
be=25 


16 


print(maximum(a, b)) 


Solution: 
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print(max(a, b)) from collections.abc import Iterator, Iterable 


from types import GeneratorType 


Solution: 

print(issubclass(GeneratorType, Iterator) ) 
a= 3 
b= 5 # Output: True 

print(issubclass(Iterator, Iterable)) 
print(a a >= b b) 


# Output: True 
e A generator is an iterator 


e An iterator is an iterable 


Question 193 


Question: 


Write a program to find the minimum of two numbers. 


tery (lity ality Sle slg akc IC en ney 
y = x[2:5] 
Solution: print (y) 
minimum(a, b): # Output: [12, 
x[2] = 99 
print(x) 
# Output: 11,99, 13. 15, 18,19, 35, 644 


b print(y) 


# Output: ale}. ay] 
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import itertools 
a = 3 


b=9 i=@ 


print(minimum(a, b)) 


for x in itertools.cycle(['A', 


print(x) 
i+1 
Question 194 a 
ito are 
Question: Nene 
Write a program to calculate Profit or Loss. print('') 
Solution: Yea. (ae tote hs A 
cp=float(input( : for i in x: 
sp=float (input ( 
print(i) 
¢p==sp: 
print( ) Tap 1, Se) ales 
x.remove(12) 
sp>cp: 
print ( »Sp-cp) print(x) 
# Out ; 
print( »Cp-Sp) OuEEuT 
11 
12 
Question 195 14 
iis 18,044 
Question: 


Write a program to find Student Grade. 
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Solution: 


physics = float(input( )) 
math = float (input( )) 
chemistry = float(input( )) 


def myfunc(): 


total = physics + math + chemistry 


percentage = (total / 300) * 100 yield 24 
yield 48 
rint ztotal 
pee ) yield 64 
print ( *percentage ) 

(percentage >= 9@): x = myfunc() 
Dot ) print (type(x)) 
(percentage >= 8@): 

; # Output: <class ‘generator’ > 
print( ) 
(percentage >= 7@): print (next(x) ) 
print ( ) # Output: 24 


it >= 60): 
(percentage ) print(next(x)) 


print( ) 


(percentage >= 40): # Output: 48 


print ( ) print(next(x) ) 


# Output: 64 


print( ) 


print("X") if x > y else print("Y") 


# Output: Y 
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Question 196 


yield 24 


Question: 
yield 48 


Write a program to print Even numbers from 1 to N. yield 64 


Solution: 
print (type(x)) 
x = int(input(" Enter the Value of N: ")) 
for i in x: 
for num in range(1, x+1): 
if(num % 2 == @): 
print("{0}".format (num) ) 


print(i) 


# Output: 
<class ‘generator'> 
24 
Question 197 
48 


64 
Question: 


Write a program to print Odd numbers from 1 to N. 


Solution: 


x = int(input(" Enter the Value of N: ")) 
for num in range(1, x+1): 


if(num % 2 != @): 
print("{0}".format (num) ) 
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Question 198 


Question: 


Write a program to compute sum of Even numbers from 1 to N. 


def myfunc(name): 


def x(): 
Solution: print(f"Albert {name}") 


x = int(input(" Enter the Value of N: ")) return x 


total = @ myfunc("Einstein" ) 


for num in range(1, x+1): 
nau 95 2) ees (2))e 
print("{@}".format (num) ) 


total = total + num 


print("The Sum of Even Numbers from 1 to {0} is: {1}".format(num, total) ) 


Question 199 


Question: 


Write a program to compute sum of Odd numbers from 1 to N. 


Solution: 
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x = int(input(" Enter the Value of N: ")) 
total = @ 


for num in range(1, x+1): 
if(num % 2 != @): 
print("{@}".format (num) ) 


total = total + num 


print("The Sum of Odd Numbers from 1 to {@} is: {1}".format(num, total) ) 


Question 200 


Question: 


Write a program to check whether a character is Alphabet or not. 


Solution: 


ch = input("Enter a Character : ") 


mA Se “ely Elis) Ci “MS §27)) Cle (En Se “Ny ciel Gm <a 74" Ne 
print(ch, "is an Alphabet.") 
else: 


print(ch, "is Not an Alphabet.") 
5 


35 


if x > y and z > x: 


print("Both conditions are satisfied") 
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Question 201 


Question: 


Write a program to check whether a character is Alphabet or Digit or Special Character. 


Solution: 


ch = input("Enter a Character : ") 


a (Chil> sd and eGhie<—aeszen)) Oi (Chie > =m Awan GdineGhit< sz e8)))I: 
print(ch, "is an Alphabet.") 

elifk(chis>= 10." and ch <= 29.) 
fareaine(Cels oats ec) [Dalephe.%)) 

else: 


print(ch, "is a Special Character.") say = print 


say("Albert Einstein") 


Question 202 


Question: 


Write a program to check whether a character is Lowercase or not. 


Solution: 


ch = input("Enter a Character : ") 
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if(ch.islower()): 
print(ch, "is a Lowercase character") 
else: 


print(ch, "is Not a Lowercase character") 


Question 203 


Question: 


Write a program to check whether a character is Uppercase or not. 


Solution: 


ch = input("Enter a Character : ") 


if(ch.isupper()): 
for iin 
print(ch, "is a Uppercase character") 


print(i) 


else: 


print(ch, "is Not a Uppercase character") 


# Output: 


Question 204 


Question: 


Write a program to check whether a character is Vowel or Consonant. 


851 


Solution: 


ch = input("Enter a Character : ") 
‘ap(el) SS -e) Or Ch) a= "2° OP Gn = a OP cn 3 “e Of eh 2 UW" OF Cy Ss 
OF Ch =e EY OF Gl S27 Or Cn ee OY or ch a= “Ws 


print(ch, "is a Vowel") 
else: 


print(ch, "is a Consonant") 


while True: 


yield x 
Question 205 
+= 1 
Question: 
for i in 
Write a program to convert string to Uppercase. 
print(i) 
wap a, Se Be 
break 
Solution: 
str = input("Enter a String : ") # Output: 


string = str.upper() 


print("String in Lowercase = ", str) 


print("String in Uppercase = ", string) 
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Question 206 


Question: 


Write a program to convert string to Lowercase. 


return i 


Solution: 


str = input("Enter a String : ") 


string = str.lower() 


print("String in Uppercase = ", str) 


# Output: 


print("String in Lowercase = ", string) 


Question 207 


Question: 


Write a program to convert Decimal to Binary, octal, and Hexadecimal. 


Solution: 


decimal = int(input( "Enter a Decimal Number: ")) 


binary = bin(decimal) 
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octal = oct(decimal) 


hexadecimal = hex(decimal) 


print(decimal, " Decimal Value = ", binary, "Binary Value") 
print(decimal, " Decimal Value = ", octal, "Octal Value") 
print(decimal, " Decimal Value = ", hexadecimal, "Hexadecimal Value") 


Question 208 


Question: 


Write a program to check a Triangle is Valid or Not. 


Solution: 

a = int(input('Please Enter the First Angle of a Triangle: ')) 
b = int(input('Please Enter the Second Angle of a Triangle: ')) 
c = int(input('Please Enter the Third Angle of a Triangle: ')) 


total =a+b+t+c 


it=1 # Output: 


if total == 180: 
print("\nThis is a Valid Triangle") print(i) 1 
else: 


: ae : : if i>®: 
print("\nThis is an Invalid Triangle") 
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Question 209 


Question: 


Write a program that inputs an age and print age after 20 years . 


Solution: 


age = int(input("What is your age? ")) 


print("In twenty years, you will be", age + 20, "years old!") 


5 id al py, i Dg les ges 


tion 210 
paeetcn for i in x[:]: 


print(i) 
Question: 
if i == 12: 
Write a program to print the number of seconds in year. x. remove (12) 
# Output: 
print(x) 
11 


12 


Solution: 
13 

days=365 
y 14 

hours=24 


minutes=60 [11, 13, 14] 


seconds=60 


print("Number of seconds in a year : ",days*hours*minutes*seconds ) 
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Question 211 


Question: 


Write a program that inputs a string and then prints it equal to number of times its 


length. 


def myfunc(): 


: # Output: 
Solution: 


str = input("Enter string: ") 


b = len(str) return 1 
a = str? ob 
print(a) 
print (myfunc()) 
print (myfunc()) 
Question 212 print(myfunc()) 
Question: 


Write a program to convert a given list of strings and characters to a single list of 


characters. 


Solution: 


def myfunc(x): 
result = [i for y in x for i in y] 


return result 
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mo moa Wo 


Yee (ellen, “seas Sieg 445 Salis y AG] 


print(myfunc (x) ) 


73 


if x > yorxXx>2zZ: 


print("At least one of the conditions is satisfied") 


while x < 8: 
print(x) 
dr (< s= 3c 
break 


eS yeril 


while x < 8: 
X = Xt1 
dp (% == Bye 
continue 


print(x) 


say = print 
def mult(x, y): 


return x * y 


product = mult 


say(product(6, 6) ) 


np.array([[2, 4, 6], [8, 10, 12]]) 
y np.array([[3, 6, 12], [15, 18, 21]]) 


print(x) 


—_ 


print(y) 


[eb 


print(x*y) 


print(np.multiply(x, y)) 


np.array([True, True, False]) 


print(x.dtype) 


print(x) 


xX = np.array(['Albert', '‘James', ‘Mary’, ‘Einstein’, 'Bob']) 


print(x) 


print(np.vectorize(len) (x)) 


# Output: 
return 26 


26 
print(myfunc()) 

26 
print(myfunc()) 


26 
print(myfunc()) 


a = ['paqrs', ‘wxyz'] 
print(a) 

# Output: ['pqrs', 'wxyz'] 
print(a[@:1]) 

# Output: ['paqrs' ] 
print(a[@]) 

# Output: pqrs 
print(a[@][®]) 

# Output: p 
print(a[@][1]) 

# Output: g 
print(a[@][@:2]) 


# Output: pq 


import numpy as np 
X = np.array(['Albert', ‘James’, 


print( [(len(i), i) for i in x]) 


ae OlWneaunes (a, “/Allyeyee")), (85 “JeMes”)), (4, “MEI, (8, TEmmsteeit)), (EB. 


import multiprocessing as mp 


def myfunc(): 
return 26 
return 27 


return 28 


print(myfunc()) 
print(myfunc()) 


print(myfunc()) 


# Output: 
26 
26 


26 


"Mary', ‘Einstein', 'Bob']) 


print(mp.cpu_count()) # Multiprocess CPU count 


# Output: 4 
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complex(5, 6) 


print(x) 


print(x.real) 


print(x.imag) 


print((-1) ** @.5) 


print(complex(@, 1)) 


print(complex(@, 1) ** 2) 


def f(x, y = None): 


if y == None: 
y=[] 
y.append(x) 


return y 


print(#(11)) 
print(#(12)) 


print(#(13)) 


def f(x, y = []): 


y .append(x) 


return y 


print(#(11) ) 
print(#(12) ) 


print(¥#(13) ) 


# Output: 
[11] 
(ail, 22] 


testy 13] 


# Output: 
[11] 
[12] 


[13] 


= SS) 
def f(): 


print(x) 


Xx = pandas.Series([11, 11, 12, 13, 15, 18]) # Output: 


11 
print(x) 


WLS 11 
12 


print(x.values) a 


15 


print(x. 18 
dtype: int64 

print(x.count() ) 

print(x. 


print(x.median() ) 


print(x. 


for _ in range(1@): 
print('Albert' ) 


X = np.array([112], ‘uints') 


print(x.dtype) 


print(x) 


x[@] += 1 


print(x) Ap-ralcirayy« (| tte 12) 13) 


np.array([14, 15, 16]) 


x[@]-=1 np.array([17, 18, 19]) 


print(x) print(x) 


x[@]= 126 print(y) 


print(x) 
print(z) 
x[O]+=1 


print(x) w = np.hstack([x, y]) 


print(w) 


q = np.hstack([w, z]) 


print(q) 


wore ak Sin) |[al, 25 Sle 
1 
print(i) 
Albert 
print('Albert' * i) : 
AlbertAlbert 
3 


AlbertAlbertAlbert 


print(6, type(6)) 


print(6.8, type(6.8)) 


print(-6.8, type(-6.8)) 


print([], type([])) print(a) 


print(False, type(False)) 


print(None, type(None) ) 


print(format(.1, '.2@f')) 

# Output: @.10000000000000000555 
print(format(.2, '.20f')) 

# Output: @.20000000000000001110 
print(format(.1 + .2, '.20f')) 

# Output: @.30000000000000004441 
print(format(.3, '.20f')) 


# Output: @.29999999999999998898 


print('str: {}, int: {}, formatted float: {:.3f}.'.format('Bob', 53, 6.1687)) 
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Image processing refers to the use of algorithms and techniques to analyze, transform, enhance, and manipulate digital images. 
It involves the application of various mathematical and computational methods to extract useful information from an image, 
correct image defects, and create new images. Image processing techniques can be used for a wide range of applications, 
including medical imaging, remote sensing, surveillance, computer vision, and digital photography. Some common tasks 
performed by image processing algorithms include: 


Image filtering: This involves the removal of noise, enhancement of image features, and smoothing of edges. 

Image segmentation: This involves dividing an image into meaningful regions, based on properties such as color, 
texture, and intensity. 

Image compression: This involves reducing the size of an image while preserving its quality, to save storage space 
and reduce transmission time. 

Image recognition: This involves the automatic identification of objects, patterns, and features in an image, using 
machine learning and computer vision techniques. 

Image restoration: This involves the recovery of lost or damaged image information, such as removing scratches, 
stains, and other defects. 


Overall, image processing plays an important role in many fields, enabling researchers and professionals to extract valuable 
insights and information from digital images. 
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LINUX - OVERVIEW 


Linux is an operating system that is free and open-source and is based on the Unix system. It 
was first released in 1991 by Linus Torvalds and has since become one of the most widely 
used operating systems in the world, powering everything from mobile devices to 
supercomputers. Linux is renowned for its dependability, flexibility, and safety. It is highly 
customizable and can be used for a wide range of applications, from servers and 
supercomputers to desktops and laptops. Linux distributions, or "distros", are created by 
different organizations and individuals to cater to different needs and use cases. One of the 
key features of Linux is its command-line interface, which allows users to interact with the 
system using text commands. This can be daunting for new users, but it offers a high degree 
of control and customization that is not available in other operating systems. Many Linux 
distros also come with graphical user interfaces (GUIs) that make it easier for beginners to 
use. Another key feature of Linux is its package management system, which allows users to 


easily install and manage software packages from online repositories. This makes it easy to 


keep the system up-to-date and install new software. Linux is also known for its security 


features, including built-in firewalls, encryption, and permission-based access control. This 
makes it a popular choice for servers and other applications where security is a top priority. 
Overall, Linux is a powerful and flexible operating system that offers many advantages over 
other operating systems. While it can be challenging to learn at first, it offers a high degree of 
control and customization that is not available in other operating systems, which makes it an 


appealing option for programmers, system administrators, and other power users. 


Linux is a free and open-source operating system that has many advantages over proprietary 


operating systems like Windows and macOS. Here are some of the main advantages of Linux: 
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e Cost: Linux is free to use and distribute, which makes it a cost-effective option for both 
personal and business use. You don't need to purchase a license or pay for updates, which 
can save a significant amount of money over time. 

e Flexibility: Linux is highly customizable and can be tailored to meet the specific needs 
of users. This allows users to create a personalized computing environment that suits their 
workflow and preferences. 

e Stability: Linux is renowned for its dependability and durability. It rarely crashes or 
freezes, and is not vulnerable to viruses or malware as Windows is. This makes it an ideal 
choice for mission-critical applications and servers. 

e Security: Linux is more secure than other operating systems because of its built-in 
security features, such as secure boot, firewall, and file permissions. Additionally, since 
Linux is open-source, security experts around the world can contribute to identifying and 
fixing vulnerabilities, making it more secure than proprietary operating systems. 

e Performance: Linux is renowned for its quick responsiveness and little resource needs. 
It can run on older hardware and doesn't require high-end hardware to run smoothly. 

e Open-source community: Linux has a large and active community of developers and 
users who contribute to its development and support. This means that there is a wealth of 
online resources, documentation, and forums available to help users solve problems and 
get the most out of Linux. 

e Compatibility: Linux is compatible with a wide range of hardware, making it a versatile 
choice for users who have older or specialized hardware. 

e Free software: Linux comes with a wide range of free and open-source software, 
including productivity tools, media players, and development tools. This means that users 


can save money on software licenses and have access to high-quality software for free. 


Overall, Linux is a powerful, customizable, and cost-effective operating system that offers many 
advantages over proprietary operating systems. It's an ideal choice for users who value 
performance, stability, security, and flexibility in their computing environment. While Linux has 
many advantages, there are also some disadvantages to using it. Here are some of the main disadvantages 


of Linux: 
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e Lack of user-friendly interface: While the command-line interface of Linux provides 
greater control and flexibility, it can be difficult for beginners to use. The graphical user 
interface of some Linux distributions may also be less polished and intuitive than those of 
Windows or macOS. 

e Limited software availability: While there is a wide range of software available for 
Linux, it can still be more limited than what is available for Windows or macOS. Some 
specialized software, such as Adobe Photoshop or Microsoft Office, may not be available 
for Linux. 

e Compatibility issues: Linux may not be compatible with all hardware or software. This 
can be especially problematic for users who need to use specific hardware or software for 
their work or hobbies. 

e Fragmentation: The open-source nature of Linux means that there are many different 
distributions and versions available. This can lead to fragmentation in the community and 
make it more difficult for users to find support or find the right distribution for their 
needs. 

e Learning curve: Because Linux is different from Windows and macO§, there can be a 
steep learning curve for new users. Users may need to learn new commands and methods 
for accomplishing tasks that are familiar on other operating systems. 

e Lack of professional support: While there are many online resources and forums 
available to help Linux users, there may be a lack of professional support options for 
users who need more advanced help or support. 

e Gaming support: While gaming on Linux has improved significantly in recent years, it 
still lags behind Windows in terms of support and compatibility for many games. 

e Security: While Linux is generally considered to be more secure than Windows, it is not 
immune to security vulnerabilities or malware. Linux users must still take appropriate 


security precautions to protect their systems. 


Overall, Linux can be a great operating system for many users, but it may not be the best fit for 
everyone. It's important to carefully consider the advantages and disadvantages of Linux before 


deciding whether to use it. 
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Here are some funny facts about Linux: 


The original name for Linux was "Freax"', which was a combination of "free", "freak", 
and "Unix". The name was changed to Linux by the creator of the kernel, Linus Torvalds. 
The Linux mascot is a penguin named Tux. The original concept art for Tux was created 
by Larry Ewing in 1996. 

The first ever recorded message sent from space to Earth was sent using Linux. The 
message was sent by astronaut David A. Wolf, who used a laptop running Linux to send 
the message to Mission Control. 

There is a Linux distribution called "Gentoo" that is designed to be compiled from 
source code by the user. This can take hours or even days, but it allows for a highly 
customized and optimized system. 

The creator of Linux, Linus Torvalds, once said that he named his kernel "Linux" 
because it sounded better than "Freax" and because he wanted to "annoy" the creator of 
the Unix operating system, which he was inspired by. 

In 2012, a group of programmers from the Netherlands created a fully functioning car 
that was powered by Linux. The car was named "Edison", and it was able to drive up to 
60 miles per hour. 

There is a Linux distribution called "Damn Small Linux"' that can fit on a business card- 
sized CD-ROM. 

In 2016, the Linux kernel reached over 20 million lines of code, making it one of the 
largest software projects in the world. 

The operating system on the International Space Station (ISS) is based on Linux. 

The Linux operating system has been used to power everything from smartphones and 
tablets to supercomputers and servers. It's even used to power the majority of the world's 


top 500 supercomputers. 
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C - OVERVIEW 


C programming is a popular programming language that was first developed by Dennis 
Ritchie at Bell Labs in 1972. C is a general-purpose programming language that is widely 
used for developing operating systems, system software, and embedded systems, as well as 
applications in various fields such as finance, engineering, and gaming. Here are some key 


features of the C programming language: 


Simple and easy to learn: C has a simple and concise syntax, making it easy for beginners 
to learn and use. 

Portable: C code can be compiled and run on different platforms, including Windows, 
macOS, Linux, and embedded systems. 

Low-level programming: C allows programmers to write code that interacts directly with 
hardware and memory, making it ideal for developing system software and drivers. 

Fast and efficient: C is a fast and efficient programming language that can be used to 
develop high-performance applications. 

Modular programming: C supports modular programming, allowing programmers to 
divide code into smaller, more manageable functions and modules. 

Standard library: C comes with a standard library of functions that provide commonly 
used functionality, such as input/output, string handling, and mathematical operations. 
Pointers: C allows programmers to work with pointers, which are memory addresses that 
point to specific data in memory. Pointers are a powerful feature of C that allow for more 
efficient memory management and manipulation. 

Preprocessor directives: C includes preprocessor directives, which are special statements 
that are processed by the compiler before the code is compiled. Preprocessor directives are 


used to define constants, include header files, and perform other tasks. 


Overall, C is a powerful and versatile programming language that is widely used for 
developing a variety of applications, including system software, embedded systems, and high- 


performance applications. It is a well-liked choice among developers worldwide because of its 


portability, effectiveness, and simplicity. 
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Here's an example of a ''Hello, World!" program in C: 


int main() { 


printf("Hello, World! \n"); 


Explanation: 


#include<stdio.h> — This line includes the standard input and output library, which 
contains the printf() function used to display output. 

int main() — This line defines the main() function, which is the entry point of the 
program. 

{} — The curly braces contain the code that will be executed when the program runs. 
printf("Hello, World!\n"); — This line uses the printf() function to display the 
text "Hello, World!" to the console. The \n is a special character that represents a 
newline, so the text will be displayed on a new line. 

return @; — This line returns a value of @ from the main() function, indicating that 


the program executed successfully. 


When you run this program, it will display the text "Hello, World!" on the console. This program 


is often used as a simple test to make sure that a new programming environment is set up correctly. 
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In C programming language, comments are used to explain the code and make it more readable 
for other developers. Comments are ignored by the compiler and do not affect the functionality 
of the code. There are two types of comments in C: single-line comments and multi-line 


comments. 


e Single-line comments start with two forward slashes (//) and continue until the end of 


the line. For example: 


// This is a single-line comment 


int x = 5; // This line initializes the variable x to 5 


e Multi-line comments start with /* and end with */. Everything between these two symbols is 


considered a comment. For example: 


/* 

This is a multi-line comment 

It can span multiple lines 

at 

int y = 10; /* This line initializes the variable y to 10 */ 


Comments are important for making the code more understandable and easier to maintain. They 
can also be used to temporarily remove a section of code during testing or debugging. For 


example: 


// int z = someFunction(); // This line is temporarily commented out for testing purposes 


int a = 10; // This line initializes the variable a to 10 


In the above example, the line that calls the function someFunction() has been commented out 


for testing purposes. This allows the developer to test the rest of the code without the potentially 
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problematic function call. Once the testing is complete, the comment can be removed and the 


code will work as intended. 


In C programming language, a variable is a named memory location that stores a value of a 
specific data type. The value of a variable can be changed during program execution. Variables 


are declared with a data type, a name, and an optional initial value. Here are some examples of 


variable declarations in C: 


x; // declares an integer variable named x 


3 // declares a floating-point variable named y and initializes it to 3.14 


3 // declares a character variable named z and initializes it to ‘'A' 


In the above examples, int, float, and char are data types in C. The variable x is declared 
without an initial value, while y and z are declared with initial values. Variables can be assigned 


new values using the assignment operator (=). For example: 


3 // assigns the value 5 to the variable x 
3 // assigns the value 2.5 to the variable y 


3 // assigns the value 'B' to the variable z 


Variables can also be used in expressions. For example: 


3 


a +b; // assigns the value 15 to the variable c 


In the above example, the variables a and b are used in an expression to calculate the value of the 


variable c. In C, variables have a scope, which defines the parts of the program where the 
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variable can be accessed. Variables declared inside a function have local scope, which means 
they can only be accessed within that function. Variables declared outside of any function have 
global scope, which means they can be accessed from any part of the program. To sum up, 
variables in C are named memory locations that store values of specific data types. They can be 
declared with or without initial values, assigned new values, and used in expressions. 


Understanding variables is essential for writing C programs. 


In C programming language, data types specify the type of data that can be stored in a variable. 
The format specifiers are used to indicate the type of data being printed or scanned in 


input/output operations. Here are the commonly used data types and format specifiers in C: 
Data Types: 


e int: used to store integer values 

e float: used to store floating-point values 

e double: used to store double-precision floating-point values 
e char: used to store a single character 

e bool: used to store boolean values (true or false) 

e short: used to store small integer values 

e long: used to store large integer values 


e long long: used to store very large integer values 
Format Specifiers: 


e %d: used to print or scan integer values 

e %f: used to print or scan floating-point values 

e %1f: used to print or scan double-precision floating-point values 
e %c: used to print or scan a single character 

e %s: used to print or scan a string of characters 

e %u: used to print or scan unsigned integer values 

e %ld: used to print or scan long integer values 


e %1ld: used to print or scan very long integer values 
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e %x: used to print or scan hexadecimal values 


Here are some examples of using data types and format specifiers in C: 


#include<stdio.h> 


printf("The value of x is %d\n", x); 
printf("The value of y is %f\n", y); 


printf("The value of z is %c\n", z); 


scanf("%d", &x); 
scanf("%F", &y); 


scanf("%c", &Z); 


printf("You entered %d\n", x); 
printf("You entered %f\n", y); 


printf("You entered %c\n", Zz); 


return @; 


} 


In the above example, the int, float, and char data types are used to declare variables x, y, and 
z. The %d, %f, and %c format specifiers are used to print or scan these variables. The scanf 
function is used to scan input from the user, and the printf function is used to print output to 
the screen. Understanding data types and format specifiers is essential for working with variables 


and input or output operations in C. 
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In C programming language, a constant is a value that cannot be changed during program 
execution. Constants are typically used to represent fixed values that are used in a program. 
Constants can be of different data types, such as integer, floating-point, character, and boolean. 


Here are some examples of defining constants in C: 


#define PI 3.14159 // defines a constant PI with the value 3.14159 


MAX = 3; // defines a constant MAX with the value 100 


enum { FALSE, TRUE } BOOL; // defines boolean constants FALSE and TRUE 


In the above examples, #define, const, and enum are used to define constants in C. #define is 
a preprocessor directive that defines a constant value that can be used throughout the program. 
const is a keyword that defines a constant variable that cannot be modified. enum is a keyword 


that defines a set of named integer constants. Here are some examples of using constants in C: 


#include<stdio.h> 


#define PI 3.14159 
MAX = 


radius = 
circumference = * PI * radius; 


count = MAX; 


printf("The circumference of the circle is %f\n", circumference); 


printf ("The maximum count is %d\n", count); 


return @; 


} 


876 


In the above example, the constant PI is used to calculate the circumference of a circle, and the 
constant MAX is used to set the maximum count. By using constants instead of hard-coded values, 
the program becomes more readable and easier to maintain. Constants in C are typically defined 
at the beginning of a program or in a separate header file. By convention, constant names are 
written in uppercase letters to distinguish them from variables. Overall, constants in C are values 
that cannot be changed during program execution. They can be defined using #define, const, 
or enum, and are typically used to represent fixed values in a program. Understanding constants 


is essential for writing C programs that are readable and maintainable. 


In C programming language, a string is a sequence of characters stored in a contiguous 
memory location. Strings in C are represented as arrays of characters, terminated by a null 


character '\@". Here is an example of a string in C: 


char str[] = "Hello, World!"; 


In this example, the string "Hello, World!" is stored in the array str. The null character '\O' is 
automatically added to the end of the string to indicate its termination. Strings in C can be 
manipulated using various string functions, such as strlen(), strcpy(), and strcat(). Here 


are some examples of using string functions in C: 


#include<stdio.h> 


#include<string.h> 


Ct 
stri[] = "Hello"; 


str2[] = "World"; 
buffer[50]; 


// find the length of a string 


printf("The length of %s is %d\n", stri1, strlen(str1)); 
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// concatenate two strings 
(buffer, str1); 
(buffer, " "); 
(buffer, str2); 


("The concatenated string is %s\n", buffer); 


// compare two strings 
if ( (str1, str2) == @) f 
("%s and %s are equal\n", stri1, str2); 
} else { 
("%s and %s are not equal\n", stri, str2); 
} 
return @; 


} 


In this example, the strlen() function is used to find the length of a string, the strcpy() and 


strcat() functions are used to concatenate two strings, and the strcmp() function is used to 
compare two strings. C also provides various ways to input and output strings. The scanf() 
function is used to input strings from the standard input, while the printf() function is used to 
output strings to the standard output. Here is an example of using scanf() and printf() to 


input and output strings: 


#include<stdio.h> 


int main() { 
char name[50]; 
("Enter your name: "); 
("%s", name); 
("Hello, %s!\n", name); 
return @; 


} 


In this example, the scanf() function is used to input a string from the standard input and store 
it in the array name, while the printf() function is used to output a greeting message that 
includes the input string. To sum up, strings in C are represented as arrays of characters 
terminated by a null character '\O'. String functions can be used to manipulate strings, and various 
ways to input and output strings are available in C. Understanding strings is essential for writing 


C programs that deal with text data. 


In C programming, operators are symbols that represent actions or computations. They allow 
you to perform mathematical or logical operations on one or more operands. Here are the most 


commonly used operators in C: 


1. Arithmetic Operators 


Arithmetic operators are used to perform mathematical operations on numeric operands. 


These include: 


e Addition (+): Adds two operands 

e Subtraction (-): Subtracts the second operand from the first operand 
e Multiplication (*): Multiplies two operands 

e Division (/): Divides the first operand by the second operand 


e Modulus (%): Returns the remainder of a division operation 


Example: 


2. Assignment Operators 
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Assignment operators are used to assign values to variables. These include: 


e Assignment (=): Assigns the value of the right operand to the left 
operand 

e Addition assignment (+=): Adds the value of the right operand to the 
left operand and assigns the result to the left operand 

e Subtraction assignment (-=): Subtracts the value of the right operand 
from the left operand and assigns the result to the left operand 

e Multiplication assignment (*=): Multiplies the left operand by the right 
operand and assigns the result to the left operand 

e Division assignment (/=): Divides the left operand by the right operand 
and assigns the result to the left operand 

e Modulus assignment (%=): Calculates the remainder of the left operand 


divided by the right operand and assigns the result to the left operand 


Example: 


is now 7 


is now 5 again 


is now 
is now 


is now 


3. Comparison Operators 


Comparison operators are used to compare two values. They return a Boolean value (true 


or false). These include: 


e Equal to (==): Returns true if the operands are equal 

e Not equal to (!=): Returns true if the operands are not equal 

e Greater than (>): Returns true if the first operand is greater than the 
second operand 

e Less than (<): Returns true if the first operand is less than the second 


operand 
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e Greater than or equal to (>=): Returns true if the first operand is 


greater than or equal to the second operand 


e Less than or equal to (<=): Returns true if the first operand is less 


than or equal to the second operand 


Example: 


if (a == b) { 


printf("a is equal to b\n"); 
} else { 
printf("a is not equal to b\n"); 


} 
if (a > b) { 
printf("a is greater than b\n"); 
} 
if (a < b) { 
printf("a is less than b\n"); 


4. Logical Operators 


Logical operators are used to combine multiple conditions. They return a Boolean value 


(true or false). These include: 
e AND (&&): Returns true if both operands are true 


Example: 


if (a > @ && b > @) { 


printf("Both a and b are positive\n"); 
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In this example, the condition inside the if statement will be true only if both a and b are 


greater than 0. 
e OR (||): Returns true if either operand is true 


Example: 


if (a>@ || b> 0) { 


printf("At least one of a and b is positive\n"); 


In this example, the condition inside the if statement will be true if either a or b is 


greater than 0. 
e NOT (!): Returns the opposite of the operand's value 


Example: 


if (!(a > b)) { 
printf("a is not greater than b\n"); 


In this example, the condition inside the if statement will be true only if a is not greater 
than b. The NOT operator reverses the result of the comparison operator (>), so if a is not 


greater than b, the NOT operator will return true. 


We can also combine multiple logical operators to form complex conditions. For 


example: 


if (a> @ &&b>2O||c> 2) { 


printf("At least one of a and b is positive or c is positive\n"); 
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In this example, the condition inside the if statement will be true if either a or b is 
greater than 0, or if c is greater than 0. The AND operator has higher precedence than the 


OR operator, so the condition inside the parentheses is evaluated first. 


C language does not have a built-in Boolean data type. However, C99 introduced a new data 
type called _Bool (or bool) which can be used to represent Boolean values. Additionally, the 
header file stdbool.h provides a macro bool which can be used instead of _Bool. Here is an 


example of using boo] in C: 


#include<stdbool.h> 


#include<stdio.h> 


Of 
true; 


false; 


if (a && !b) { 


printf("a is true and b is false\n"); 


return @; 


} 


In this example, we have defined two Boolean variables a and b. The values of these variables 
are assigned using the keywords true and false, which are defined in the stdbool.h header 
file. We then use these variables in an if statement, where we use the "&&" (AND) operator and 


the "!"(NOT) operator to create a Boolean expression. 


The output of this program will be: 
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a is true and b is false 


Note that any nonzero value is considered to be true in C, while the value 0 is considered to be 


false. Therefore, you can also use integers to represent Boolean values in C: 


#include <stdio.h> 


if (a && !b) { 


printf("a is true and b is false\n"); 


In this example, we have defined two integer variables a and b. We then use these variables in an 
if statement to create a Boolean expression. Since a is nonzero and b is 0, the expression 
evaluates to true and the message is printed. However, this approach can be less clear and more 


error-prone than using bool variables, especially in more complex programs. 


"Any fool can write code that a computer can understand. Good 


programmers write code that humans can understand." 


— Martin Fowler 
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C program to add two numbers: 


#include<stdio.h> 


Of 


num1, num2, sum; 


printf("Enter two numbers to add:\n"); 


scanf("%d%d", &num1, &num2) ; 
sum = num1 + num2; 
printf("The sum of %d and %d is %d\n", num1, num2, 


return @; 


} 


Here's how the program works: 
e First, we include the standard input and output library header file stdio.h. 
e We declare three integer variables num1, num2, and sum. 
e We prompt the user to enter two numbers to add using the printf function. 


e We use the scanf function to read in the two numbers entered by the user and store them 


in the variables num1 and num2. 
e We add the two numbers together and store the result in the variable sum. 


e Finally, we use the printf function again to print out the sum of the two numbers. 


When the program runs, it will prompt the user to enter two numbers to add. After the user enters 


the numbers, the program will add them together and display the result. 
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C program to check whether a number is even or odd: 


#include<stdio.h> 
Om 

num; 
printf("Enter an integer:\n"); 
scanf("%d", &num); 
if (num % 
printf("%d is even\n", num); 
} else { 


printf("%d is odd\n", num); 


Here's how the program works: 

e First, we include the standard input and output library header file stdio.h. 

e We declare an integer variable num. 

e We prompt the user to enter an integer using the printf function. 

e We use the scanf function to read in the integer entered by the user and store it in the 
variable num. 

e We use an if-else statement to check if num is even or odd. The % operator is used to find 
the remainder of num divided by 2. If the remainder is 0, then num is even, and the 
program will print out a message saying so. If the remainder is not 0, then num is odd, and 
the program will print out a message saying so. 


e Finally, we use the return statement to exit the program. 
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When the program runs, it will prompt the user to enter an integer. After the user enters the integer, 


the program will check if it's even or odd and display a message accordingly. 


C program to print "Hello World" 10 times on the console screen: 


Here's how the program works: 


e First, we include the standard input and output library header file stdio.h. 

e We declare an integer variable i. 

e We use a for loop to print "Hello World" ten times. The loop runs from i = @ toi < 
10, incrementing i by | each time the loop runs. Inside the loop, we use the printf 
function to print "Hello World" to the screen. 


e Finally, we use the return statement to exit the program. 


When the program runs, it will print "Hello World" ten times to the screen. The for loop allows 


us to repeat the printing of "Hello World" multiple times without having to write out the same 


printf statement multiple times. 
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Here's how the program works: 


e First, we include the standard input and output library header file stdio.h. 

e We declare an integer variable i and initialize it to 0. 

e We use a while loop to print "Hello World" ten times. The loop runs as long as i is less 
than 10. Inside the loop, we use the printf function to print "Hello World" to the screen 
and then increment i by 1. 


e Finally, we use the return statement to exit the program. 


When the program runs, it will print "Hello World" ten times to the screen using the while 
loop. The while loop is another way to repeat a set of statements multiple times, as long as 


the condition specified in the loop header is true. In this case, the loop runs as long as i is 


less than 10, allowing us to print "Hello World" ten times without having to write out the 


same printf statement multiple times. 
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Here's how the program works: 

e First, we include the standard input and output library header file stdio.h. 

e We declare an integer variable i and initialize it to 0. 

e We use a do-while loop to print "Hello World" ten times. The loop runs at least once, 
even if the condition in the loop header is false. Inside the loop, we use the printf 
function to print "Hello World" to the screen and then increment i by 1. 

e The loop condition is checked at the end of each iteration of the loop. If the condition is 
true, the loop continues to run, and if the condition is false, the loop exits. 


e Finally, we use the return statement to exit the program. 


When the program runs, it will print "Hello World" ten times to the screen using the do-while 
loop. The do-while loop is another way to repeat a set of statements multiple times, but it 


guarantees that the loop body will be executed at least once, even if the loop condition is false. In 


this case, the loop runs as long as i is less than 10, allowing us to print "Hello World" ten times 


without having to write out the same printf statement multiple times. 
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In C programming language, switch statement is used to execute a block of code depending 
on the value of an expression. The switch statement works by evaluating the expression and 
then executing the code associated with the matching case label. If no case label matches the 


value of the expression, then the default code block is executed. 


Here's an example of how to use switch statement in C: 


#include<stdio.h> 
Ut 
Operator; 
operandi, operand2, result; 
printf("Enter an operator (+, -, *, /): ")3 
scanf("%c", &operator); 
printf("Enter two operands: "); 


scanf("%d %d", &operand1, &operand2); 


switch(operator) { 
case '+': 
result = operand1 + operand2; 
printf("%d + %d = %d\n", operand1, operand2, result); 
break; 


Case es 


result = operand1 - operand2; 


printf("%d - %d = %d\n", operand1, operand2, result); 


break; 
case es 
result = operand1 * operand2; 
printf("%d * %d = %d\n", operand1, operand2, result); 
break; 
case “j/°: 
if(operand2 == 0) { 


printf("Error: Cannot divide by zero\n"); 
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result = operand1 / operand2; 

printf("%d / %d = %d\n", operand1, operand2, result); 
i 
break; 


default: 


printf("Error: Invalid operator\n"); 


break; 


In this example, the program asks the user to enter an operator (+, -, *, /) and two operands. 
The program then uses a switch statement to perform the appropriate arithmetic operation based 
on the operator entered by the user. If an invalid operator is entered, the program displays an 
error message. The switch statement begins with the expression operator which is evaluated to 
determine which case label matches. The case labels +, -, *, and / are associated with the 
appropriate arithmetic operations. The default label is used to handle any case where the 
expression does not match any of the other case labels. Each case label contains a block of code 
that is executed when the expression matches that label. The break statement is used to exit the 
switch statement after the matching case label is executed. In this example, if the user enters 
the operator +, the block of code associated with the case '+' label is executed. This block of code 
adds the two operands and displays the result. Similarly, the other arithmetic operations are 
handled by their respective case labels. If an invalid operator is entered, the default label is 
executed, displaying an error message. Overall, the switch statement provides a convenient way 
to perform different actions based on the value of a single expression, making it a useful 


construct in many C programs. 
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In C programming language, break and continue are two control flow statements that are 
used to modify the execution of loops (such as for, while, and do-while loops) and switch 
statements. break statement is used to terminate the execution of the loop or switch statement 
immediately. When a break statement is encountered, the control is transferred to the next 


statement after the loop or switch statement. Here is an example: 


#include<stdio.h> 


int () { 


int i; 


for(i = 1; i <= 10; i++) { 
af (i --=-5). 4 


break ; 


} 
("%d\n", 1); 
} 


return 0; 


} 


In this example, the program uses a for loop to print the values of i from | to 10. However, 
when i equals 5, the break statement is executed, and the loop is terminated immediately. 
Therefore, the program only prints the values of i from | to 4, and the loop does not complete. 
On the other hand, the continue statement is used to skip the current iteration of the loop and 


move to the next iteration. When a continue statement is encountered, the control is transferred 


to the next iteration of the loop. Here is an example: 


#include <stdio.h> 


int Of 


int i; 


for(i = 1; i <= 10; i++) { 


if(i == 5) { 


continue; 
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In this example, the program uses a for loop to print the values of i from | to 10. However, 
when i equals 5, the continue statement is executed, and the current iteration of the loop is 
skipped. Therefore, the program does not print the value 5, but continues with the next iterations 
and prints the other values. Both break and continue statements are useful for controlling the 
flow of execution in loops and switch statements, allowing programs to skip certain iterations or 


terminate the loop altogether based on certain conditions. 


In C programming language, an array is a collection of elements of the same data type, stored 
in contiguous memory locations. Arrays are a powerful and efficient way to store and manipulate 


large amounts of data in C programs. Here is an example of how to use arrays in C: 


#include<stdio.h> 


int main() { 
int numbers[5]; // declare an array of 5 integers 


int i; 


// initialize the array elements 


numbers | @ | : 


numbers | 1 | : 


numbers| 3 | 5 


3 


ll 
3 
numbers | 2 | 5 
Fj 
9 


numbers | 4 | 


893 


// print the array elements 


fOr (1 = 0; 1-< 5; i++) { 


printf("%d ", numbers[i]); 


} 


return @; 


} 


In this example, an array named numbers is declared, which can store up to 5 integers. The 
elements of the array are accessed using an index, starting from 0. In this case, the elements of 
the array are initialized with the values 1, 3, 5, 7, and 9. To access an element of the array, we 
can use its index as shown in the for loop. In this loop, we print the array elements using the 
printf statement, with the %d format specifier indicating that we are printing an integer. 
Another way to initialize an array is to use an initializer list, which allows you to specify the 


values of the array elements at the time of declaration. Here is an example: 


#include<stdio.h> 


Om 
numbers[] = {1, 3, 5, 7, 9}3 // declare and initialize an array 


i; 


// print the array elements 


for(i = 0; i < 5; i++) { 


printf("%d ", numbers[i]); 
} 


return Q; 


} 


In this example, the array numbers is declared and initialized using an initializer list. The size of 
the array is automatically determined by the number of elements in the list. The output of this 


program is the same as the previous example. Arrays are a fundamental data structure in C, and 


894 


their simplicity and efficiency make them a popular choice for many programming tasks. They 


are widely used in applications such as sorting, searching, and data processing, among others. 


In C programming language, a structure is a collection of variables of different data types, 
grouped together under a single name. Structures are used to represent complex data types and 
can be used to organize and manipulate large amounts of data in C programs. Here is an example 


of how to use structures in C: 


#include<stdio.h> 


// define a structure named "student" 
struct student { 

name[50]; 

roll_no; 


marks; 


QO { 


// declare a structure variable of type "student" 
struct student s1; 


// assign values to the structure members 


strcpy(si.name, "“John"); 


S1.roll_no = 1; 

si.marks = 5 

// print the structure members 
printf("Name: %s\n", si1.name); 
printf("Roll No.: %d\n", si.roll_no); 
printf("Marks: %f\n", si.marks); 


return @; 
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In this example, a structure named "student" is defined using the struct keyword. The structure 
has three members: a character array name, an integer roll_no, and a float marks. The main 


function declares a structure variable s1 of type student and assigns values to its members 
using the ". " operator. The printf statements then print the values of the structure members. 


Another way to declare and initialize a structure variable is to use an initializer list, which allows 


you to specify the values of the structure members at the time of declaration. Here is an example: 


#include<stdio.h> 
// define a structure named "book" 
struct book { 

title[5e]; 


author[50]; 


price; 


Ot 


// declare and initialize a structure variable of type "book" 


struct book b1 = {"The C Programming Language", "Brian Kernighan and 


Dennis Ritchie", }3 


// print the structure members 
printf("Title: %s\n", bi1.title); 
printf("Author: %s\n", b1.author); 
printf("Price: %f\n", b1.price); 


return @; 
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In this example, a structure named "book" is defined with three members: a character array 
title, a character array author, and a float price. The main function declares and initializes a 
structure variable b1 of type book using an initializer list. The printf statements then print the 
values of the structure members. Structures are a powerful feature of C programming language 
that allows programmers to create custom data types that can be used to represent complex data 
structures. They are widely used in applications such as database management, file handling, and 


graphics programming, among others. 


In C programming language, a pointer is a variable that stores the memory address of another 
variable. Pointers allow you to manipulate data directly in memory, which can be useful for tasks 
such as dynamically allocating memory or working with complex data structures. Here's an 


example of how pointers work: 


#include<stdio.h> 


() { 
/* actual variable declaration */ 


/* pointer variable declaration */ 


p = &var; /* store address of var in pointer variable */ 


printf("Address of var variable: %p\n", &var); 


/* address stored in pointer variable */ 


printf("Address stored in p pointer variable: %p\n", p); 


/* access the value using the pointer */ 


printf("Value of var: %d\n", *p); 


return Q; 


} 
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In this example, we declare an integer variable var and a pointer variable p. We then store the 
address of var in p using the & operator. We can then access the value of var using the * 


operator on the pointer variable p. When we run this program, it will output the following: 


Address of var variable: ®x7ffeb2e3b9ac 


Address stored in p pointer variable: 0x7ffeb2e3b9ac 


Value of var: 10 


Here, the %p format specifier is used to print the memory addresses. The addresses of var and p 
are the same, as expected, since p points to var. Pointer arithmetic is another important aspect of 
pointers in C. You can perform arithmetic operations on pointers such as addition, subtraction, 


and comparison. Here's an example: 


#include<stdio.h> 
int () { 
int arr[] = {10, 20, 30, 40, 50}; 
int *p = arr; 
for(int i=@; i<5; i++) { 
("Value of arr[%d]: %d\n", i, *(pti)); 
} 


return 0; 


} 


In this example, we declare an integer array arr and a pointer variable p initialized to the first 
element of the array. We then use pointer arithmetic to iterate through the array and print out the 


values. When we run this program, it will output the following: 
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Here, the *(p+i) expression is used to access the i-th element of the array through pointer 
arithmetic. The *(p+i) is equivalent to p[i] and both are valid expressions to access the 


elements of the array. 


In C programming language, a function is a group of statements that perform a specific task. 
Functions provide modularity and reusability to programs by allowing code to be organized into 
independent units that can be called from other parts of the program. Here's an example of how 


functions work: 


#include<stdio.h> 


/* function declaration */ 
int (int num1, int num2); 


int () { 
int a = 100; 
int b 200; 
int ret; 


/* calling a function to get max value */ 
ret = max(a, b); 


("Max value is : %d\n", ret ); 


return @; 


} 


/* function returning the max between two numbers */ 
int (int num1, int num2) { 
int result; 


if (num1 > num2) { 
result = num1; 
} else { 
result num2; 


} 


return result; 


} 
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In this example, we declare a function named max that takes two integer arguments and returns 
the maximum value. The function is declared before the main function using a function 
prototype or declaration, which specifies the function's name, return type, and parameter types. 
This allows the compiler to check for errors and ensure that the function is used correctly. In the 
main function, we declare two integer variables a and b and assign them the values 100 and 200, 
respectively. We then call the max function and pass it a and b as arguments, storing the result in 
the ret variable. Finally, we print out the maximum value using printf. When we run this 


program, it will output the following: 


Max value is : 200 


Functions can also have multiple return statements, which allows for early termination of the 


function based on certain conditions. Here's an example: 


#include<stdio.h> 


/* function declaration */ 


(int num); 


Of 


num, factorial; 


printf("Enter a positive integer: "); 


scanf("%d", &num); 


factorial = find factorial (num) ; 


if (factorial != ) { 


printf("Factorial of %d is %d\n", num, factorial); 
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("Error: Factorial of negative numbers doesn't exist\n"); 


} 


return @; 


} 


/* function to calculate factorial */ 
int (int num) { 


int factorial = 1; 


if (num < @) { 


return -1; 


for (int i=1; i<x=num; i++) { 
factorial *= i; 


} 


return factorial; 


} 


In this example, we declare a function named find_factorial that takes a single integer 
argument and returns the factorial of the number. The function checks for negative input and 
returns -1 if the input is negative. Otherwise, it calculates the factorial using a for loop and 
returns the result. In the main function, we prompt the user to enter a positive integer and store it 
in the num variable. We then call the find_factorial function and store the result in the 
factorial variable. If the result is not -1, we print out the factorial. Otherwise, we print an 


error message. When we run this program, it will output the following: 


Enter a positive integer: 5 


Factorial of 5 1220 


901 


Functions can also have default arguments and variable-length arguments, but these are more 


advanced features beyond the scope of this explanation. 


In C programming language, an enum (short for enumeration) is a user-defined data type that 
consists of a set of named integer constants. Enums provide a way to define a set of related 
constants with meaningful names, which makes code more readable and easier to maintain. 


Here's an example of how enums work: 


#include<stdio.h> 


/* define an enum for days of the week */ 


enum week { Sunday, Monday, Tuesday, Wednesday, Thursday, Friday, Saturday }; 


Of 


/* declare variables of type enum week */ 


enum week today, tomorrow; 
/* assign values to the variables */ 
today = Wednesday; 


tomorrow = Thursday; 


/* print out the values */ 


printf("Today is %d\n", today); 


printf("Tomorrow is %d\n", tomorrow) ; 
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In this example, we define an enum named week that consists of seven named constants 
representing the days of the week. By default, the constants are assigned integer values starting 
from O for the first constant, 1 for the second constant, and so on. We then declare two variables 
of type enum week named today and tomorrow, and assign them the values Wednesday and 
Thursday, respectively. Finally, we print out the values using printf. When we run this 


program, it will output the following: 


Today is 


Tomorrow is 


Enums can also have explicit values assigned to their constants, which allows for more control 


over the values. Here's an example: 


#include<stdio.h> 


/* define an enum for colors */ 


enum color { Red = 1, Green = 2, Blue = 


Ost 


/* declare variables of type enum color */ 


enum ‘color ici, c2,. €3; 


/* assign values to the variables */ 
c1 Red; 
c2 Green; 


c3 Blue; 


/* print out the values */ 


printf("c1 = %d\n", c1); 
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print#("e2 = Adin”; -c2)$ 
prantf("c3 = Zd\n", c3)3 


return Q; 


} 


In this example, we define an enum named color that consists of three named constants 
representing colors. We assign explicit values to the constants using the assignment operator, so 
that Red is assigned the value 1, Green is assigned the value 2, and Blue is assigned the value 4. 
We then declare three variables of type enum color named c1, c2, and c3, and assign them the 
values Red, Green, and Blue, respectively. Finally, we print out the values using printf. When 


we run this program, it will output the following: 


Enums can also be used as switch case statements, allowing for easy handling of related 


constants. Here's an example: 


#include<stdio.h> 


/* define an enum for days of the week */ 


enum week { Sunday, Monday, Tuesday, Wednesday, Thursday, Friday, Saturday }; 


QO { 


/* declare a variable of type enum week */ 


enum week day; 


/* get input from user */ 


printf("Enter a day of the week (@-6): "); 
scanf("%d", &day); 
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/* use a switch statement to handle the input */ 
(day) { 
Sunday: 
printf ( 
Monday: 
printf ( 
Tuesday: 
printf ( 
Wednesday: 
printf ( 
Thursday: 
printf ( 
Friday: 
printf ( 
Saturday: 
printf ( 
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In C programming language, a file is a collection of related data that is stored on a secondary 


storage device like a hard disk or a flash drive. Files can be used to store and retrieve data in a 
more permanent way than variables, which are lost when a program exits. Here's an example of 


how files work in C: 


To use files in C, you need to include the stdio.h header file. This file contains functions for 
input and output, including functions for reading and writing files. Here's an example of how to 


open a file for writing: 


#include<stdio.h> 


QO { 


/* declare a file pointer */ 


FILE *fptr; 


/* open the file for writing */ 


fptr = fopen("example.txt", "w"); 


/* write some text to the file */ 


fprintf(fptr, "This is some example text.\n"); 


/* close the file */ 
fclose(fptr); 


return Q; 


; 


In this example, we declare a file pointer named fptr, which is a variable that holds a reference 
to a file. We then open a file named example.txt for writing using the fopen function, which 
takes two arguments: the name of the file, and the mode in which to open the file. In this case, 
we're using the mode "w", which means "write mode". If the file doesn't exist, it will be created. 
Once the file is open, we use the fprintf function to write some text to the file. This function 
works like printf, but instead of printing to the console, it writes to the file. Finally, we close 


the file using the fclose function. Here's an example of how to read from a file: 
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#include<stdio.h> 


Of 


/* declare a file pointer */ 


FILE *fptr; 


/* open the file for reading */ 


fptr = fopen("example.txt", "r"); 


/* read some text from the file */ 
buffer [ 13 
fgets(buffer, » fptr); 
printf("The text in the file is: %s", buffer); 


/* close the file */ 


fclose(fptr); 


return @; 


} 


In this example, we open the same file we created earlier, but this time in read mode ("r"). We 
declare a character array named buffer to hold the text we read from the file. We then use the 
fgets function to read up to 100 characters from the file into the buffer. Finally, we print out the 


text using printf. 


It's important to note that when you open a file in write mode, any existing data in the file will be 
overwritten. If you want to append data to the end of the file instead, you can use the mode "a" 


(append mode) instead of "w". Here's an example: 
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#include <stdio.h> 


Of 


/* declare a file pointer */ 


FILE *fptr; 


/* open the file for appending */ 


fptr = fopen("example.txt", "a"); 


/* write some more text to the file */ 


fprintf(fptr, "This is some additional text.\n"); 


/* close the file */ 
fclose(fptr); 


return @; 


In this example, we open the same file we created earlier, but this time in append mode ("a"). 
This means that any data we write to the file will be added to the end of the file, rather than 
overwriting existing data. We use the fprintf function again to write some additional text to the 


file, and then close the file using the fclose function. 
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C programming is a popular and widely used programming language with many advantages. 


Here are some of the key advantages of C programming: 


e Speed and efficiency: C is a high-performance language that is known for its speed and 
efficiency. It is commonly used to develop software that requires fast execution and low- 
level memory manipulation, such as operating systems, device drivers, and embedded 
systems. 

e Portability: C programs can be compiled and run on different platforms, including 
Windows, macOS, Linux, and embedded systems, making it a portable language. This 
means that code written in C can be easily transferred to other systems without significant 
modifications. 

e Low-level programming: C allows programmers to write code that interacts directly 
with hardware and memory, making it ideal for developing system software and drivers. 

e Memory management: C provides a level of control over memory management that is 
not available in many other programming languages. This allows programmers to allocate 
and deallocate memory manually, resulting in more efficient and optimized code. 

e Extensive standard library: C comes with an extensive standard library that provides 
many useful functions, such as input/output, string handling, and mathematical 
operations. 

e Flexibility: C is a flexible language that can be used to develop a wide range of 
applications, from low-level system software to high-level applications. 

e Reusability: C supports modular programming, which allows code to be divided into 
smaller, more manageable functions and modules. As a result, code is easier to maintain 
and more reusable. 

e Widely used: C is a popular language that is widely used in industry, making it a 
valuable skill for programmers to have. Many operating systems, embedded systems, and 


applications are written in C. 


Overall, C programming is a powerful and versatile language that is well-suited for developing 
a wide range of applications. Its speed, efficiency, portability, and low-level programming 


capabilities make it a popular choice for developers around the world. Using C has certain 
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drawbacks in addition to its many benefits. The following are some of the primary drawbacks of 
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e Low-level language: C is a low-level language, which means that it requires a lot of code to 
perform simple tasks. For example, in C, you need to write a lot of code to read and write files, 
whereas in higher-level languages like Python, it can be done in just a few lines. 

e No automatic garbage collection: C does not have automatic garbage collection, which means 
that you have to manage memory allocation and deallocation yourself. This can be very tedious 
and error-prone, especially when dealing with complex data structures. 

e No built-in support for object-oriented programming: Unlike some other programming 
languages, C does not have built-in support for object-oriented programming. This means that if 
you want to use OOP concepts in your C code, you have to implement them yourself, which can 
be a time-consuming process. 

e Vulnerability to buffer overflow attacks: C is vulnerable to buffer overflow attacks, which 
occur when a program tries to store too much data in a buffer, causing the excess data to 
overwrite adjacent memory locations. This can lead to the program crashing or, in some cases, 
being exploited by attackers. 

e Lack of dynamic memory management: C does not have dynamic memory management built 
into the language, which means that you have to manually allocate and deallocate memory. This 
can lead to memory leaks if you forget to deallocate memory, which can cause your program to 
consume more and more memory until it crashes. 

Example: 


Here's an example of a program written in C that illustrates some of these disadvantages: 


int main() { 
char buffer[100]; 
printf("Enter a string: "); 


scanf("%s", buffer); 


printf("You entered: %s\n", buffer); 
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In this program, the user is prompted to enter a string, which is then stored in a buffer. 
However, the program does not perform any input validation, which means that if the 
user enters a string that is longer than 100 characters, it will overflow the buffer and 
potentially overwrite adjacent memory locations, leading to undefined behavior or a 
crash. Additionally, the program does not perform any memory management, which 
means that the buffer will remain in memory even after it is no longer needed, potentially 
causing a memory leak. Finally, the program does not use any object-oriented 
programming concepts, making it harder to maintain and extend as it grows in 


complexity. 


No built-in support for exception handling: C does not have built-in support for 
exception handling, which means that error handling must be done manually using 
conditional statements and error codes. This could make code more challenging to read 
and maintain. 

Lack of standardization: The C language has no official standard library, which means 
that different implementations of C may have different libraries and functions. This can 
lead to portability issues when trying to run code on different platforms or compilers. 
Lack of type safety: C is a weakly-typed language, which means that it does not enforce 
strict type checking. This can lead to errors and bugs when working with complex data 
structures or when trying to perform operations on incompatible data types. 

Difficulty in debugging: Debugging C code can be difficult due to its low-level nature 
and lack of built-in debugging tools. This can make it hard to find and fix bugs in 
complex code. 

Potential for security vulnerabilities: Because of its low-level nature and lack of built- 
in security features, C code can be vulnerable to security attacks such as buffer 


overflows, which can lead to serious security issues. 


Example: 


Here's an example of a program written in C that illustrates some of these disadvantages: 
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#include<stdio.h> 

int main() { 

int num; 

printf("Enter a number: "); 
scanf("%d", &num); 

if (num % 2 == @) { 
printf("%d is even\n", num); 


} 


else { 


printf("%d is odd\n", num); 


} 


return @; 


} 


In this program, the user is prompted to enter a number, which is then checked to see if 
it's even or odd. However, the program does not perform any input validation, which 
means that if the user enters a non-numeric value, it will cause an error. Additionally, the 
program does not handle any exceptions, which means that if an error occurs, it will 
simply crash. Finally, the program uses a conditional statement to check if the number is 


even or odd, which can be harder to read and maintain as the code grows in complexity. 


C language is a widely used programming language that has numerous practical applications. 


Here are some examples of its practical applications: 


e Operating Systems: C is used to write low-level system software such as operating 
systems, device drivers, and firmware. Some of the well-known operating systems 


written in C include UNIX, Linux, and Windows. 
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Embedded Systems: C is popularly used to write code for embedded systems, such as 
microcontrollers and other electronic devices, where the code must be fast, efficient, and 
lightweight. 

Database Systems: C is often used in the development of database management systems 
(DBMS) like MySQL and PostgreSQL, which are widely used in web and mobile 
applications. 

Compilers and Interpreters: C is used to create compilers and interpreters for other 
programming languages, which are essential tools for software development. 

Graphics Applications: C is often used in the development of graphics applications such 
as video games, 3D modeling, and animation software. 

Web Applications: C is often used in the backend of web applications, where it's used to 
handle the heavy processing of data and requests, such as parsing and manipulating XML 
and JSON data. 

Scientific and Engineering Applications: C is popularly used in scientific and 
engineering applications, where high-performance computing is required to handle large 
amounts of data. 

Business Applications: C is also used in business applications, such as accounting 
software, inventory management software, and customer relationship management 
(CRM) systems. 

Artificial Intelligence and Machine Learning: C is used in the development of artificial 
intelligence and machine learning algorithms, where its speed and low-level control make 


it ideal for high-performance computing tasks. 


Sure, here are some funny facts about C programming: 


C is often referred to as the "Dennis Ritchie Language" after its creator. In the early 
days of computing, programmers had to write in machine language, which was incredibly 
difficult and time-consuming. C was created to make programming easier, but ironically, 


it ended up becoming one of the most complex programming languages of all time! 
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e C programming can be quite cryptic and hard to read, especially for beginners. Some 
programmers have joked that C stands for ''Confusing" or "Cryptic"! 

e One of the most famous quotes about C programming is from Brian Kernighan, one of 
the co-authors of ''The C Programming Language": ''Debugging is twice as hard as 
writing the code in the first place. Therefore, if you write the code as cleverly as 
possible, you are, by definition, not smart enough to debug it."' 

e C programming can be a bit of a headache because of its use of pointers. Pointers are 
variables that store the memory address of another variable, and they can be quite tricky 
to use correctly. 

e Despite its reputation for being difficult, C programming can also be quite fun and 
rewarding. There's a certain satisfaction that comes with writing code that works 


perfectly and efficiently, and C programming can provide that feeling in spades. 


Overall, C programming can be both frustrating and entertaining at the same time. Despite its 
challenges, it remains one of the most widely used programming languages in the world, and 
mastering it can be a rewarding experience for anyone who is willing to put in the time and 


effort. 
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C++ - OVERVIEW 


C++ is a general-purpose, high-level programming language developed by Bjarne 
Stroustrup in 1985 as an extension of the C programming language. It is an object- 
oriented language that supports various programming paradigms, such as procedural, 
functional, and generic programming. C++ is widely used for developing applications, 
system software, drivers, embedded systems, games, and other software. Here are some 


key features and concepts of C++ in detail: 


Object-oriented programming: C++ is an object-oriented language, which 
means it provides features like classes, objects, inheritance, and polymorphism 
that allow developers to write code in an organized and modular way. 

Data types: C++ supports various data types such as integers, floating-point 
numbers, characters, and Boolean values. It also provides user-defined data types 
like structures, unions, and enums. 

Control structures: C++ provides control structures like if-else statements, 
switch-case statements, while loops, do-while loops, and for loops to control the 
flow of execution in a program. 

Functions: C++ functions are self-contained units of code that can be reused 
multiple times in a program. They can be used to perform a specific task, accept 
parameters, and return values. 

Pointers: C++ allows the use of pointers, which are variables that store the 
memory address of another variable. They are used to manipulate memory, create 
dynamic data structures, and optimize performance. 


Memory management: C++ provides memory management features like 


dynamic memory allocation and deallocation using operators like new and delete. 


Exception handling: C++ supports exception handling to handle runtime errors 
and ensure graceful termination of a program. 

Standard Template Library (STL): C++ provides a rich library of reusable code 
called the Standard Template Library (STL). It includes containers like vectors, 


lists, maps, and algorithms like sorting and searching. 
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e Templates: C++ supports templates, which allow developers to write generic 
code that can work with different data types. 
Multi-paradigm support: C++ supports multiple programming paradigms, 


including procedural, functional, and generic programming. This allows 


developers to write code in a style that suits their needs. 


Low-level programming: C++ allows low-level programming, which means 
developers can write code that interacts directly with hardware, such as device 


drivers and operating systems. 


Overall, C++ is a powerful and versatile language that can be used for a wide range of 
programming tasks. Its flexibility, performance, and support for multiple programming 
paradigms make it a popular choice for developers working on complex and demanding 


projects. 


Here's an example of a "Hello, World!" program in C++: 


QO { 


std::cout << << std::endl; 


3 


This program simply prints the string "Hello, World!" to the console. 
Let's break down the program line by line: 


e #include<iostream>: This line includes the iostream header file, which provides 
input and output streams like cin and cout. 

e int main() {: This line declares the main function, which is the entry point of the 
program. int is the return type of the function, which indicates that it will return an 


integer value. The empty parentheses indicate that the function takes no arguments. 
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e std::cout << "Hello, World!" << std::end1l;: This line prints the string "Hello, 
World!" to the console. std::cout is a standard output stream object, and the << 
operator is used to insert the string into the stream. std: :end]1 is a special character that 
adds a new line to the output. 

e return 9;: This line indicates that the program has finished executing and returns the 


value @ to the operating system. A return value of @ typically indicates success. 


The std:: prefix before cout and end] is used to specify that these names are part of the std 
namespace, which is the standard namespace for C++ library functions and objects. Overall, this 
program demonstrates the basic syntax and structure of a C++ program. By using the iostream 
library, it shows how to perform basic input or output operations, and by defining the main 


function, it specifies the entry point of the program. 


In C++, comments are used to add explanatory text to a program that is ignored by the compiler. 


There are two types of comments in C++: single-line comments and multi-line comments. 


e Single-line comments start with // and continue until the end of the line. Here's an 


example: 


// This is a single-line comment 


Of 


// This is also a single-line comment 


3 


In this example, the text after // is ignored by the compiler. Single-line comments are often used 


to explain individual lines of code or to temporarily disable code during development. 


e Multi-line comments start with /* and end with */. Here's an example: 
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ia 
This is a multi-line comment 
that can span multiple lines 


*/ 


int main() { 


/* 
This is also a multi-line comment 
that can span multiple lines 
ang 
9; 


In this example, the text between /* and */ is ignored by the compiler. Multi-line comments are 
often used to explain larger blocks of code or to temporarily disable large sections of code. It's 
important to note that comments should be used sparingly and only when necessary. Overuse of 
comments can make code harder to read and maintain, and can also become outdated or 
misleading if the code changes. However, when used appropriately, comments can be a useful 


tool for improving the clarity and understandability of a program. 


Data that can be used and modified across a program is stored in variables in C++. A variable is 
defined by stating its data type, name, and, if applicable, initial value. The following are some 


C++ examples of variable declarations: 


int age = 30; // integer variable named "age" with initial value of 30 
float pi = 3.14159; // floating-point variable named "pi" with initial value of 3.14159 


double salary = 50000.0; // double-precision floating-point variable named "salary" with initial value of 50000.0 


char grade = 3 // character variable named "grade" with initial value of ‘A' 


bool isStudent = 3 // boolean variable named "isStudent" with initial value of true 
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In these examples, we declare variables with different data types including int, float, double, 
char, and bool. We also assign an initial value to each variable using the assignment operator =. 


Variables can be modified by assigning a new value to them, as shown in this example: 


count = @; // declare an integer variable named "count" with initial value of @ 


count = count + 1; // increment the value of "count" by 1 


In this example, we increment the value of the count variable by 1 using the + operator and 
assignment operator =. It's important to note that variables have a scope, which determines where 
they can be accessed in a program. A variable declared inside a function, for example, can only 
be accessed within that function. A variable declared outside of any function, on the other hand, 


can be accessed throughout the entire program. 


#include<iostream> 


global_var = 10; // Global variable 


QO { 


local_var = 20; // Local variable 


std::cout << "Global variable value: 


<< global_var << std::endl; 


std::cout << "Local variable value: << local_var << std::endl; 


In this example, we declare a global variable named global_var outside of any function, and a 
local variable named local_var inside the main function. We can access both variables within 


the main function, but only the global variable can be accessed outside of the function. Overall, 
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variables are an essential part of C++ programming and are used to store and manipulate data 


throughout a program. 


In C++, data types specify the type of data that can be stored in a variable. C++ supports a wide 


range of data types, including: 


1. Integers: used to store whole numbers. There are several integer data types in C++, 


including int, short, long, and long long. Example: 


age = 30; 


weight = 


distance = 


total = 


2. Floating-point numbers: used to store numbers with decimal points. There are two 


floating-point data types in C++, float and double. Example: 


3. Characters: used to store single characters. Character data types are denoted by the char 


keyword. Example: 


char grade = ‘'A'; 


4. Boolean: used to store true or false values. Boolean data types are denoted by the 


bool keyword. Example: 


bool isStudent = true; 
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5. Arrays: used to store a collection of data of the same data type. Example: 


[5] a {1, 2, 3, 4, SH 


6. Pointers: used to store the memory address of another variable. Example: 


age = 


* agePtr = &age; // agePtr stores the memory address of age 


It's important to note that data types have different ranges and precision, and choosing the 
appropriate data type for a variable is important for performance and accuracy. For example, 
using a short data type instead of an int data type for large numbers can cause overflow or 
truncation of the value. C++ also provides type modifiers, such as signed and unsigned, to 
further specify the range of a data type. For example, unsigned int can only store non-negative 
integers. Overall, understanding data types in C++ is important for writing efficient and accurate 


code. 


C++ operators are special symbols and keywords used to perform various operations on 


variables and values. Here are some common C++ operators with examples: 


1. Arithmetic Operators: 
e Addition (+): int sum = 5 + 3; (sum equals 8) 
e Subtraction (-): int difference = 5 - 3; (difference equals 2) 
e Multiplication (*): int product = 5 * 3; (product equals 15) 
e Division (/): float quotient = 5.0 / 3.0; (quotient equals 1.66667) 
e Modulo (%): int remainder = 5 % 3; (remainder equals 2) 
2. Assignment Operators: 
e Simple Assignment (=): int a = 5; (a equals 5) 
e Compound Assignment (+=, -=, *=, /=, %=): a += 3; (a equals 8) 
3. Comparison Operators: 


e Equal to (==): bool isEqual = 5 == 3; (isEqual equals false) 
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e Not equal to (!=): bool isNotEqual = 5 != 3; (isNotEqual equals true) 
e Greater than (>): bool isGreater = 5 > 3; (isGreater equals true) 
e Less than (<): bool isLess = 5 < 3; (isLess equals false) 
e Greater than or equal to (>=): bool isGreaterOrEqual = 5 >= 3; 
(isGreaterOrEqual equals true) 
e Less than or equal to (<=): bool isLessOrEqual = 5 <= 3; (isLessOrEqual 
equals false) 
4. Logical Operators: 
e Logical AND (&&): bool isTrue = (5 > 3) && (4 < 6); (isTrue equals true) 
e Logical OR (||): bool isFalse = (5 < 3) || (4 > 6); (isFalse equals 
false) 
e Logical NOT (!): bool isNotTrue = !(5 > 3); (isNotTrue equals false) 
5. Bitwise Operators: 
e Bitwise AND (&): int result = 5 & 3; (result equals 1) 
e Bitwise OR (|): int result = 5 | 3; (result equals 7) 
e Bitwise XOR (%): int result = 5 * 3; (result equals 6) 
e Bitwise NOT (~): int result = ~5; (result equals -6) 
e Left shift (<<): int result = 5 << 1; (result equals 10) 
e Right shift (>>): int result = 5 >> 1; (result equals 2) 


These are just some of the many operators available in C++. 


In C++, a string is a sequence of characters stored in a contiguous block of memory. The string 
data type is defined in the <string> header file. Here are some examples of working with C++ 


strings: 


1. Creating a string: 


string stri1 = 3 // initializing string with a literal 


string ( )3 // initializing string with constructor 


string str3; // declaring an empty string 
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2. Accessing and modifying characters in a string: 


first_char = stri[@]; // accessing the first character of the string 


stri[7] = ‘W's; // changing the 8th character to ‘W' 


stri.at(4) = '0'; // changing the 5th character to 'o' using the at() method 


3. Concatenating strings: 


string greeting = "Hello"; 
string name = "Alice"; 


string message = greeting + ", “ + name + "!"; // concatenating strings with the + operator 


4. Finding substrings: 


string sentence = "The quick brown fox jumps over the lazy dog."; 
position = sentence. find("fox"); // finding the first occurrence of "fox" 


string word = sentence.substr(i6, 5); // extracting the word "brown" starting from position 16 


5. Converting strings to numeric values: 


string num_string = "12345"; 
num_int = stoi(num_string); // converting string to integer 


num_double = stod("3.14"); // converting string to double 


6. Getting the length of a string: 


int length = stri.length(); // getting the length of the string 


7. Comparing strings: 
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string 


string 


(s1 s2) { 


// strings are equal 


{ 


// strings are not equal 


In , the math library provides a set of functions for performing mathematical operations. 


Here are some examples of working with C++ math functions: 


1. Absolute value: 


std; 


double num = -3.14; 


double abs_num = abs(num); // taking the absolute value of a number 


2. Square root: 


double x = 16.0; 


double sqrt_x = sqrt(x); // taking the square root of a number 


3. Trigonometric functions: 


double angle = 45.0; 
double radians = angle * MPI / 180.0; // converting angle to radians 


double sin_val sin(radians); // taking the sine of an angle in radians 


double cos_val cos(radians); // taking the cosine of an angle in radians 


double tan_val = tan(radians); // taking the tangent of an angle in radians 
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4. Exponential function: 


double x = 2.0; 


double exp_x = exp(x); // taking the exponential function of a number 


5. Logarithmic functions: 


double x = 10.9; 
double log x = log(x); // taking the natural logarithm of a number 
double logi@_x = logi@(x); // taking the base 10 logarithm of a number 


6. Power function: 


double base = 2.0; 
double exponent = 3.8; 


double result = pow(base, exponent); // taking the power of a base to an exponent 


7. Rounding functions: 


double x = 3.7; 


double rounded_down = floor(x); // rounding down to the nearest integer 


double rounded_up = ceil(x); // rounding up to the nearest integer 


double rounded_nearest = round(x); // rounding to the nearest integer 


Note that the math library also provides many more functions than what is covered here, such 
as hyperbolic functions, inverse trigonometric functions, and more. You can include the <cmath> 


header file to use these functions in your C++ programs. 
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In C++, a boolean is a data type that represents either true or false. Here are some examples of 


working with C++ booleans: 


1. Creating a boolean: 


#include<iostream> 


using namespace std; 


bool is_sunny = true; // initializing a boolean with a literal 
bool (false); // initializing a boolean with a constructor 


bool is_cloudy; // declaring an uninitialized boolean 


2. Comparing values: 


bool result = (3 == 3); // comparing two values for equality 
bool is_greater = (5 > 3); // comparing two values for greater than 


bool is_less equal = (1@ <= 15); // comparing two values for less than or equal to 


3. Logical operators: 


bool a true; 

bool b = false; 

bool and_result = a && b; // logical AND 
bool or_result = a || b; // logical OR 
bool not_result = !a; // logical NOT 


bool is sunny = true; 


4. Conditional statements: . ; 
if (is sunny) { 


cout << "It's a sunny day!" << endl; 


} else { 


cout << "It's not a sunny day." << endl; 
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5. Boolean expressions in loops: 


bool is_running = true; 


int count 


while (is_running) { 


count++; 
if (count == 10) { 


is running = false; 


Note that boolean values are commonly used in conditional statements, loops, and other control 
structures in C++. In addition, C++ provides the keywords true and false to represent boolean 


values, and the <stdbool.h> header file can be included for compatibility with C. 


In C++, the if...else statement allows you to execute different code based on whether a 
condition is true or false. Here are some examples of working with if...else statements in 


Cnet! 


1. Basic if statement: 


int x 
if (x > 5) { 


cout << "x is greater than 5" << endl; 


3 int x 
2. if...else statement: if (x > 5) { 


cout << "x is greater than 5" << endl; 


} else { 
cout << "x is less than or equal to 5" << endl; 
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3. Nested if...else statements: 


ant: xX 
If (Xe >. Sf 
if (x < 15) { 


cout << "x is between 5 and 15" << endl; 
} else { 


cout << "x is greater than or equal to 15" << 


} 
} else { 


cout << "x is less than or equal to 5" << endl; 


4. if...else if...else statement: 


int x 
Le <CX<5)) 
cout << "x is less than 5" << endl; 
} else if (x < 10) { 
cout << "x is between 5 and 10" << endl; 


} else { 


cout << "x is greater than or equal to 10" << endl; 


5. Ternary operator: 


int x 


int result = (x > 5) ? 1: 0; // if x > 5, set result to 1, otherwise set it to @ 


Note that the if...else statement is a fundamental control structure in C++, and can be used to 


control the flow of your program based on specific conditions. By combining if...else 
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statements with logical operators and comparison operators, you can create complex control 


structures that can handle a wide variety of conditions. 


In C++, the switch statement allows you to execute different code based on the value of a 


variable. Here is the basic syntax of a switch statement: 


switch(variable){ 


case value1: 
// code to execute when variable == valuel 
break; 
case value2: 
// code to execute when variable == value2 
break; 
// additional cases can be added 
default: 
// code to execute when variable does not match any of the cases 


break; 


Here are some examples of using the switch statement in C++: 


Example 1: Printing the name of a day based on its number 


#include<iostream> 


using namespace std; 


int () { 
int day = 3; 


switch(day) { 


case 1: 
cout << "Monday"; 


break; 
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Output: 


Wednesday 


Example 2: Calculating the result of an arithmetic operation 


int main() { 
int a = 10, b 
char op = 


int result; 


(op) 


result 


3 


result 


3 


result 


cout << 
1; 
} 
cout << 


9; 


Output: 


Result: 5 


<< result; 


Example 3: Checking the type of a variable 


int main() { 

X = 1.5; 
(typeid(x).hash_code()) { 
typeid(int).hash_code(): 

cout << : 
typeid(float).hash_code(): 

cout << 
typeid(double) .hash_code(): 


cout << ; 


3 


cout << 


3 


Output: 


x is a double 


Loops in C++ allow you to execute a block of code repeatedly based on a certain condition. 


There are three types of loops in C++: 


1. The for loop 
2. The while loop 
3. The do-while loop 
Here is an example and explanation of each loop: 
1. The for loop: 


The for loop is used when you know exactly how many times you want to execute the 


loop. It has three parts: initialization, condition, and increment or decrement. 


Syntax: 


for (initialization; condition; increment/decrement) { 


// code to be executed repeatedly 


Example: 
# 


using namespace 


Of 
| 


Output: 


250 


Explanation: 


In this example, the loop will execute five times because the condition is set to run while i is less 


than 5. The i variable is initialized to 0 and incremented by 1 at the end of each loop iteration. 


2. 


The while loop: 


The while loop is used when you don't know exactly how many times you want to 


execute the loop. It will continue to run until the condition becomes false. 
Syntax: 


while (condition) { 


// code to be executed repeatedly 


Example: 


#include<iostream> 


using namespace 


int () { 

int i = Q; 
while (i < 5) { 
<< i<< 


i++; 


} 


return 0; 
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Output: 


Explanation: 
This example achieves the same result as the for loop example above. The loop will continue to 
execute as long as the i variable is less than 5. 

3. The do-while loop: 


The do-while loop is similar to the while loop, but the condition is checked at the end of 
the loop iteration instead of the beginning. This means that the loop will always execute 


at least once. 


Syntax: 


do { 
// code to be executed repeatedly 


} while (condition); 


#include<iostream> 


Example: : 
using namespace 


int Of 
int i = Q; 
do { 


<i< 


i++; 
} while (i < 5); 


return Q; 
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Output: 


Explanation: 


This example also achieves the same result as the previous two examples. The loop will execute 


at least once because the condition is checked at the end of the first iteration. 


In C++, an array is a collection of elements of the same data type that are stored in contiguous 
memory locations. Each element in the array is accessed using an index, which represents the 
position of the element in the array. Arrays can be useful for storing and manipulating large 


amounts of data. 


Syntax to declare an array: 


dataType arrayName[ 


Here, dataType is the data type of the elements you want to store, arrayName is the name of the 


array, and arraySize is the number of elements in the array. 


Example: 


arr[5]3 


This creates an array of integers with 5 elements. 
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Initialization of an array can be done using braces {}. The values are separated by commas and 


the number of values must match the number of elements in the array. 


Example: 


arr[5] = {1, 2, 3, 4, OTs 


This initializes an array of integers with 5 elements, where the first element is 1, the second 


element is 2, and so on. 
Accessing elements of an array can be done using indices, starting from 0 for the first element. 


Example: 


<< arr[@]; // Accesses the first element of the array 


<< arr[3]; // Accesses the fourth element of the array 


In C++, arrays are fixed in size, which means that the number of elements in the array cannot be 
changed after the array is declared. To change the value of an element in the array, simply assign 


a new value to the element using the index. 


Example: 


In addition to one-dimensional arrays, C++ also supports multidimensional arrays, such as two- 
dimensional arrays, three-dimensional arrays, and so on. A two-dimensional array can be thought 


of as a table, with rows and columns of elements. 
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Example of a two-dimensional array: 


arr[3][4] = 


This initializes a two-dimensional array with 3 rows and 4 columns. 


To sum up, arrays are a fundamental data structure in C++, and can be useful for storing and 


manipulating large amounts of data in a structured manner. 


In C++, a reference is an alias for a variable, which allows you to refer to the original variable 
using a different name. References can be useful for passing arguments to functions, as they 


avoid the overhead of making a copy of the argument. 


Syntax to declare a reference: 


dataType& = variableName; 


Here, dataType is the data type of the variable being referred to, refName is the name of the 


reference, and variableName is the name of the variable being referred to. 
Example: 


num = 10; 


& numRef = num; 


This creates a reference to the integer variable num, named numRef. 
Assigning a value to a reference changes the value of the original variable being referred to. 


Example: 
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numRef = 20; 


cout << num; // Outputs 20 


This assigns the value 20 to the reference numRef, which changes the value of the original 


variable num to 20. 


References can be useful for passing arguments to functions by reference, which allows the 


function to modify the original value of the argument. 
Example: 
void doubleValue(int& num) { 


num *= 2; 


int main() { 


int num = 10; 


doubleValue(num) ; 


cout << num; // Outputs 20 
8; 


This declares a function named doubleValue, which takes an integer reference as an argument 
and doubles the value of the argument. The function is then called in the main function with the 


integer variable num as the argument. 


Overall, references in C++ are aliases for variables, which can be useful for passing 


arguments to functions and modifying the original value of the argument. 
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In C++, a pointer is a variable that stores the memory address of another variable. Pointers 


can be useful for manipulating memory directly and for implementing complex data structures. 


Syntax to declare a pointer: 


dataType* pointerName; 


Here, dataType is the data type of the variable being pointed to, and pointerName is the name 


of the pointer. 


Example: 


numPtr ; 


This declares a pointer to an integer variable. 


To assign a value to a pointer, you must use the address-of operator & to obtain the memory 


address of the variable being pointed to. 


Example: 


num = 10; 


* numPtr = &num; 


This assigns the memory address of the integer variable num to the pointer numPtr. 


To access the value of the variable being pointed to, you must use the dereference operator *. 


Example: 


<< *numPtr; 
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This outputs the value of the integer variable being pointed to by numPtr. 


Pointers can be useful for passing arguments to functions, as they allow the function to access 


and modify the original value of the argument. 


Example: 


void doubleValue(int* numPtr) { 


*numPtr *= 2; 


int main() { 
int num = 10; 
int* numPtr = &num; 
doubleValue(numPtr) ; 
cout << num; // Outputs 20 
8; 


This declares a function named doubleValue, which takes a pointer to an integer variable as an 
argument and doubles the value of the variable using the dereference operator. The function is 


then called in the main function with the pointer to the integer variable num as the argument. 


In addition to pointers to variables, C++ also supports pointers to arrays and pointers to 


functions. 


Example of a pointer to an array: 


int arre[5| = {4,- 2, -35.4,. 5}3 


int* arrPtr = arr; 
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This declares an array of integers with 5 elements and a pointer to the first element of the array. 


Example of a pointer to a function: 


(*addPtr) ( 


This declares a function named add, which takes two integer arguments and returns their sum, 


and a pointer to the add function. 


Overall, pointers in C++ are variables that store the memory address of another variable, 
which can be useful for manipulating memory directly and for implementing complex data 


structures. 


In C++, files are used for input and output operations. Input operations involve reading data 
from a file into a program, while output operations involve writing data from a program to a file. 
C++ provides several file stream classes for handling file input and output operations: ifstream 


for input from a file, ofstream for output to a file, and fstream for both input and output. 


Syntax to open a file: 


fstream fileStream; 


fileStream. ( 


Here, filename is the name of the file to be opened, and mode is the mode in which to open the 
file, which can be either ios::in for input, ios::out for output, or ios::in | ios::out for 


both input and output. 
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Example of opening a file for output: 


ofstream outputFile; 


outputFile. ( 


This opens a file named output.txt in output mode. 


To write data to a file, you can use the insertion operator <<. 


Example of writing data to a file: 


<< "Hello, world!"; 


This writes the string "Hello, world!" to the file output.txt. 


To read data from a file, you can use the extraction operator >>. 


Example of reading data from a file: 


ifstream inputFile; 


inputFile. ( 


string 5 


inputFile >> 


This opens a file named input.txt in input mode and reads a string of data from the file into the 


variable data. 


After finishing file operations, it is important to close the file using the close function 
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Example of closing a file: 


outputFile.close(); 


This closes the output file output. txt. 


In addition to the basic file operations, C++ also provides functions for checking the status of a 
file, moving the file pointer, and working with binary files. Overall, files in C++ are used for 
input and output operations, and C++ provides several file stream classes for handling file input 
and output. To perform file operations, a file must be opened, data must be read from or written 


to the file, and the file must be closed after finishing the operations. 


In C++, functions are blocks of code that perform specific tasks. They are used to break down 
a program into smaller, more manageable pieces of code, and to avoid writing the same code 


repeatedly. Here are some examples of C++ functions: 


1. Function with no parameters and no return value 


void printHello() { 


std::cout << << std::endl; 


int main() { 


printHello(); // prints "Hello, world!" 
9; 
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This function printHello takes no parameters and returns no value. It simply prints 


"Hello, world!" to the console. 


2. Function with parameters and no return value 


void printName(std::string name) { 


std::cout << << name << << std 


int main() { 
printName( ); // prints "Hello, Alice!" 
printName( ); // prints "Hello, Bob!" 
9; 


This function printName takes a std: : string parameter name and returns no value. It prints 


"Hello, " followed by the value of name and an exclamation mark. 


3. Function with parameters and return value 


int square(int num) { 


num * num; 


int main() { 


std::cout << square(5) << std::endl; // prints 25 
std::cout << square(-3) << std::endl; // prints 9 
9; 
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This function square takes an int parameter num and returns the square of num. It is used in 


main to print the square of 5 and -3. 


4. Recursive function 


int factorial(int n) f{ 


(n == 0) { 
1; 


n * factorial(n - 1); 


int main() { 
std::cout << factorial(5) << std::endl; // prints 120 
std::cout << factorial(@) << std::endl; // prints 1 
9; 


This function factorial is a recursive function that calculates the factorial of a number n. It 
uses the formula n! = n * (n-1)!. The base case is when n is Q, in which case the function 


returns 1. 


5. Function with default arguments 


void printAge(std::string name, int age = 18) { 


std::cout << name << << age << << std::endl; 
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Of 
printAge("Alice"); // prints "Alice is 18 years old." 


printAge("Bob", )3; // prints "Bob is 25 years old." 


return @; 


This function printAge takes a std::string parameter name and an optional int parameter 


age with a default value of 18. It prints name and age to the console. 


6. Function overloading 


Function overloading in C++ allows multiple functions to have the same name but different 
parameter lists. This makes it possible to use the same function name for operations that are 
conceptually similar but differ in the types or number of arguments used. Here's an example of 


function overloading: 


#include<iostream> 


( a, b) { 
std::cout << "Calling integer version of add()" << std 


return a + b; 


( a, b) { 
std::cout << "Calling double version of add()" << std::endl; 


return a + b; 


Of 


std::cout << add(1, 2) << std::endl; // calls integer version of add() 
std::cout << add( ; ) << std::endl; // calls double version of add() 


return @; 
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In this example, we have two functions with the same name add, but one takes two int 
parameters and the other takes two double parameters. When the function is called with int 
arguments, the integer version of the function is called, and when the function is called with 
double arguments, the double version of the function is called. This is possible because the 
function signature (name and parameter list) determines which function is called. Function 
overloading can be useful in many situations, such as when you need to perform a similar 
operation on different types of data, or when you want to provide multiple ways to call a function 
with different numbers or types of arguments. However, care should be taken to ensure that the 


overloaded functions have different parameter lists to avoid ambiguity. 


7. Lambda function 


#include<iostream> 


z) 

ee 

auto sum = [](int a, int b) -> int { 
return a + b; 


}3 


std::cout << (x, y) << std::endl; // prints 12 


return @; 


This is an example of a lambda function. It is an anonymous function that can be assigned to a 
variable, like sum. In this example, it takes two int parameters and returns their sum. The -> 
int syntax is used to specify the return type. Lambda functions can be useful for writing 
concise, functional-style code that is easy to read and understand. They are commonly used in 
C++ for algorithms such as std::sort, std: :transform, and std: :for_each, as well as 


in asynchronous programming with std: : async and std: : future. 
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In C++, a class is a user-defined data type that encapsulates data and functions into a single 
entity. It provides a way to organize and structure code, and to create objects that can be used to 
represent real-world entities or concepts. In this section, we'll look at how to define and use a 


class in C++. Here's an example of a simple class: 


#include<iostream> 


class 
public: 
width, height; 


QO { 
return width * height; 


Of 
std::cout << “Width: " << width << ", Height: " << height << std::endl; 


QO { 


Rectangle r; 
r.width = 
r.height = 20; 


std::cout << “Area: << r.area() << std::endl; 


r.print(); 


return 03 


In this example, we define a class Rectangle that has two data members width and height, 


and two member functions area() and print(). The area() function calculates the area of 


949 


the rectangle by multiplying the width and height, and the print() function prints the width 
and height to the console. In the main() function, we create an object r of the Rectangle 


class and set its width and height to 10 and 20, respectively. We then call the area() function to 


calculate the area of the rectangle and print it to the console, followed by a call to the print() 


function to print the width and height of the rectangle. 


Classes can also have constructors and destructors, which are special member functions that are 
called when an object is created and destroyed, respectively. Here's an example that shows how 


to define a constructor and destructor for the Rectangle class 


Rectangle { 


int width, height; 


Rectangle() { 
width = @; 
height = 0; 


std::cout << << std 


Rectangle(int w, int h) { 
width = w; 
height = h; 


std::cout << << std 


~Rectangle() { 


std::cout << << std::endl; 


int area() { 


width * height; 


void print() { 


std::cout << << width << << height << std::endl; 


main() { 
Rectangle r1; 
ri.print(); 


Rectangle r2(10, 20); 


r2.print(); 


9; 


In this example, we define two constructors for the Rectangle class: a default constructor that 
sets the width and height to 0, and a parameterized constructor that takes two integer arguments 
and initializes the width and height with those values. We also define a destructor that prints a 
message to the console when the object is destroyed. In the main() function, we create two 
objects of the Rectangle class: ri using the default constructor, and r2 using the 
parameterized constructor with arguments 10 and 20. We then call the print() function on 
both objects to print their width and height to the console. Classes can be used to encapsulate 
data and behavior, and to create objects that represent real-world entities or concepts. They can 
also be used to define more complex data structures and algorithms, such as linked lists, trees, 
and graphs. Understanding how to define and use classes is an important part of C++ 


programming. 
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In C++, an object is an instance of a class. It is a concrete representation of the data and behavior 
defined by the class, and can be used to perform operations and interact with other objects and 
the environment. When you create an object of a class, you are essentially creating a new 
variable of that type. The object has its own set of data members, which are initialized according 
to the constructor of the class, and its own set of member functions, which can be used to 
manipulate the data members and perform operations. Here's an example that demonstrates 


how to create and use objects in C++: 


#include<iostream> 


class 
public: 
int width, height; 


(int w, int h) { 
width = w; 
height = h; 


Of 
return width * height; 


void () { 
std::cout << “Width: " << width << ", Height: " << height << std::endl; 


Of 
Rectangle (10, 20); 


rl. ()3 
std::cout << "Area: " << ri. () << std::endl; 


Rectangle (5,25) 
r2. OF 


std::cout << “Area: " << r2. () << std::endl; 


return @; 


In this example, we define a class Rectang1e that has two data members width and height, a 
constructor that initializes the data members with the provided values, and two member functions 
area() and print() that calculate the area of the rectangle and print its dimensions to the 
console, respectively. In the main() function, we create two objects of the Rectangle class, 
r1 and r2, with different values for the width and height data members. We then call the 
print() function and the area() function on both objects to print their dimensions and 
calculate their areas. Objects in C++ are an important tool for representing real-world entities 
and for creating data structures and algorithms. They provide a way to encapsulate data and 
behavior into a single entity, and to create multiple instances of that entity with different data 


values. Understanding how to create and use objects is an essential part of C++ programming. 


C++ exceptions are a way to handle runtime errors in a program. Exceptions allow the program 
to detect and handle errors gracefully, rather than crashing or producing undefined behavior. 
When an error occurs, an exception object is created and thrown to the nearest enclosing try- 
catch block that can handle it. If no such block is found, the program terminates. Here's an 


example that demonstrates how to use exceptions in C++: 


#include<iostream> 


Om 


Xs V5 


std::cout << "Enter two integers: "; 


Std::cin >> x >> y; 


try 
if (y == 2) { 


throw std::runtime_error("Division by zero"); 


std::cout << “Result: " << x / y << std::endl; 
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catch (std::exception& e) { 


std::cout << << e.what() << std::endl; 


In this example, we ask the user to enter two integers x and y, and then attempt to divide x by y. 


If y is zero, we throw an exception with a message "Division by zero". We catch the exception 
with a try-catch block that handles std: :exception objects. If an exception is thrown, we 
print an error message to the console. Here's another example that demonstrates how to define 


and use custom exception classes: 


MyException : std::exception { 
std::string message; 
MyException(std::string msg) { 


message = msg; 


const char* what() const throw() { 


message.c_str(); 


}3 


int main() { 


(std: :exception& e) { 


std::cout << << e. () << std::endl; 


In this example, we define a custom exception class MyException that inherits from 
std::exception. The MyException class has a constructor that takes a message string as 
input, and a what() function that returns the message string when called. In the main() 
function, we throw a MyException object with the message ''Custom exception"', and catch it 
with a try-catch block that handles std: :exception objects. Exceptions are a powerful 
tool for handling errors and preventing crashes in C++ programs. By throwing and catching 
exceptions, you can detect and recover from errors gracefully, and provide useful error messages 
to the user. When designing C++ programs, it's important to consider the potential errors that can 


occur and to use exceptions to handle them appropriately. 


Encapsulation is the concept of hiding the implementation details of a class from the outside 
world and providing a public interface to access its functionality. In C++, encapsulation is 
achieved through the use of access modifiers like public, private, and protected in the class 


definition. 


Here is an example of encapsulation in C++: 
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#include<iostream> 


class 
private: 
std::string accountNumber; 
double balance; 
public: 
(std::string num, double bal) { 
accountNumber = num; 
balance = bal; 


void (double amount) { 
balance += amount; 


void (double amount) { 
if (amount <= balance) { 
balance -= amount; 


} 


else { 


std::cout << "Insufficient balance" << std::endl; 


double () { 
return balance; 


Of 
BankAccount ("12345", 1000.0); 


acc. (500.0); 
std::cout << "Balance after deposit: 


<< acc. 


acc. (2000.0); 
std::cout << "Balance after withdrawal: 


<< acc. 


return Q; 


() << std::endl; 


() << std::endl; 


In this example, we define a class BankAccount that has two private data members, 
accountNumber and balance, and three public member functions, deposit(), 
withdraw(), and getBalance(). The deposit() and withdraw() functions modify the 
balance data member, while the getBalance() function returns the balance to the calling 
code. The private data members accountNumber and balance are not directly accessible 
from the outside world. The calling code can only interact with the public member functions, 
which provide a safe and controlled way of accessing and modifying the object's data. This way 
of encapsulating the data members of a class ensures that they cannot be accidentally modified 


from outside the class, which makes the code more robust and maintainable. 


Inheritance is a key concept in object-oriented programming that allows a new class to be based 
on an existing class, inheriting its attributes and behavior. In C++, inheritance is implemented 
using the class keyword, followed by the name of the new class, a colon, and the name of the 


base class. Here is an example of inheritance in C++: 


#include<iostream> 


class 
protected: 
int width; 
int height; 
public: 
(int w, int h) { 
width = w; 
height = h; 


virtual int () { 


std::cout << "Parent class area:" << std 


return 0; 


ey), 


Rectangle : Shape { 


Rectangle(int w, int h) : Shape(w, h) {} 


int area() 


std::cout << << std::endl; 


(width * height); 


Triangle : Shape { 


Triangle(int w, int h) : Shape(w, h) {} 


int area() 
std::cout << << std::endl]; 


(width * height / 2); 


main() { 

Shape* shape; 
Rectangle rect(10, 5); 
Triangle tri(1e, 5); 


shape = &rect; 


std::cout << << shape->area() << std 


Shape = &tri; 


std::cout << << shape->area() << std::endl; 


9; 


In this example, we define a base class Shape that has two protected data members width and 
height, and a public member function area(). We also define two derived classes 
Rectangle and Triangle that inherit from Shape. The derived classes Rectangle and 
Triangle add their own implementation of the area() function, which overrides the 
implementation in the base class. This is achieved by using the override keyword, which tells 
the compiler to check that the function is actually overriding a base class function. In the 
main() function, we create objects of type Rectangle and Triangle, and use a pointer of 
type Shape* to point to them. We then call the area() function on these objects through the 
Shape* pointer, which invokes the overridden functions in the derived classes. This way of 
using inheritance allows us to reuse code from the base class and add new functionality in the 
derived classes, while still maintaining a common interface through the public member functions 


of the base class. 


Polymorphism is a feature of object-oriented programming that allows objects to take on 
multiple forms or behaviors depending on the context in which they are used. In C++, 
polymorphism is achieved through the use of virtual functions, which are functions that can be 


overridden by derived classes. Polymorphism can be categorized into two types: 


e Compile-time polymorphism (also known as static polymorphism): This type of 
polymorphism is achieved through function overloading and operator overloading. 
e Run-time polymorphism (also known as dynamic polymorphism): This type of 


polymorphism is achieved through inheritance and virtual functions. 


Run-time polymorphism is the most commonly used type of polymorphism in C++. It allows 
you to write code that works with objects of different types, as long as they all implement the 
same interface (i.e. have the same set of virtual functions). When you call a virtual function on a 
base class pointer or reference, the actual function that gets called depends on the type of the 
object that the pointer or reference points to. This allows you to write code that works with 
objects of different types, but still calls the correct function for each type. For example, consider 


a base class Animal and two derived classes Dog and Cat. The Animal class has a virtual 
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function makeSound() that is overridden in the Dog and Cat classes. We can create a pointer 
of type Animal* that can point to objects of type Dog and Cat. When we call the 
makeSound() function on the Animal* pointer, the actual function that gets called depends on 
the type of the object that the pointer points to. This allows us to write code that works with both 


Dog and Cat objects, but still calls the correct makeSound() function for each type. 


Animal { 


void makeSound() { 
std::cout << << std::endl; 


Animal { 


void makeSound() { 
std::cout << << std::endl; 
i 


Cai :: Animal { 


void makeSound() { 


std::cout << << std::endl; 


} 


main() { 
Animal* animal; 
Dog dog; 
Cat cat; 


animal = &dog; 
animal->makeSound(); // Output: Woof! 


animal = &cat; 
animal->makeSound(); // Output: Meow! 


9; 


In this example, we use the Animal* pointer to point to objects of type Dog and Cat. When we 
call the makeSound() function on the Animal* pointer, the actual function that gets called 
depends on the type of the object that the pointer points to. This allows us to write code that 


works with both Dog and Cat objects, but still calls the correct makeSound() function for each 


type. 


In C++, a constructor is a special member function of a class that is called when an object of 
that class is created. The purpose of the constructor is to initialize the data members of the object 


to some initial values. The syntax for a constructor is as follows: 


class 


public: 


ClassName(); // Constructor declaration 


}3 


The constructor has the same name as the class and does not have a return type. It can have 
parameters, just like a regular function. There are two types of constructors in C++: default 
constructor and parameterized constructor. The default constructor is a constructor that 
takes no parameters, and its purpose is to initialize the data members of the object to some 
default values. If a class does not have any constructors defined, the compiler automatically 


generates a default constructor for the class. For example: 


#include<iostream> 


Xs V5 


Point() { 


xX 


. 
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}3 
int main() { 


Point p; 
std::cout << p.x << << p.y << std::endl; // Output: @, @ 


9; 


In this example, we have defined a class Point that represents a point in 2D space. We have 


defined a default constructor that initializes the x and y data members to 0. When we create an 
object of the Point class using the default constructor, the x and y data members are 
initialized to 0. A parameterized constructor is a constructor that takes one or more 
parameters, and its purpose is to initialize the data members of the object to some specific values 


based on the arguments passed to the constructor. For example: 


Point { 
int x, y3 
Point(int x, int y) { 
->X = X; 
“>Y = Y; 
}3 
int main() { 


Point p(1, 2); 
std::cout << p.x << << p.y << std::endl; // Output: 1, 2 


9; 


In this example, we have defined a parameterized constructor that takes two integers x and y 
as arguments. The constructor initializes the x and y data members of the object to the values 
passed as arguments. When we create an object of the Point class using the parameterized 
constructor with arguments | and 2, the x and y data members are initialized to 1 and 2, 


respectively. 


There are several advantages of using C++, some of which are: 


e High performance: C++ is a compiled language, which means that code written in C++ 
is compiled into machine code that can be executed directly by the computer's processor. 
This makes C++ programs very fast and efficient. 

e Object-oriented programming: C++ supports object-oriented programming (OOP), 
which allows developers to write code that is organized around objects and classes. OOP 
makes it easier to write and maintain large, complex programs. 

e Portability: C++ code can be compiled and run on a wide variety of platforms, including 
Windows, macOS, Linux, and many others. 

e Standard libraries: C++ comes with a large number of standard libraries that provide a 
wide range of functionality, including input/output, strings, math functions, and more. 
These libraries can save developers a lot of time and effort by providing pre-written code 
that can be used in their programs. 

e Compatibility with C: C++ is largely backwards-compatible with C, which means that 


many C programs can be easily converted to C++. 


Here are some examples of applications that use C++: 


e Operating systems: Many operating systems, including Windows and macOS, are 
written in C++. 
e Game development: C++ is a popular language for game development due to its high 


performance and support for OOP. 


963 


Web browsers: Both Google Chrome and Mozilla Firefox are built using C++. 
Financial software: C++ is often used in financial software due to its speed and ability 
to handle large amounts of data. 

Industrial automation: Many industrial automation systems use C++ for their control 


software due to its real-time performance and ability to interface with hardware. 


Here are some specific examples of disadvantages of using C++: 


Memory management: As mentioned before, C++ requires manual memory 
management. This can lead to memory leaks, which occur when memory is not properly 
deallocated, leading to wasted memory and potential crashes. For example, consider the 


following code: 


int* ptr = new int; 


ptr = new int; 


In this code, memory is allocated twice for ptr without deallocating the first allocation. 


This creates a memory leak. 


Complexity: C++ can be complex to learn and use, especially for beginners. For 


example, consider the following code: 


Rectangle { 


int width, height; 
public: 
Rectangle(int w, int h) { 


} 


width = w; 
height = h; 


int area() { 


} 
}3 


int 


width * height; 


main() { 


Rectangle rect(5, 10); 
std::cout << << rect.area() << std::endl; 


85 
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This code defines a class Rectangle with a constructor and a method area(). While 
this is a simple example, it illustrates the complexity of the C++ syntax and the need to 


understand concepts such as classes and methods. 


e Security vulnerabilities: C++ is susceptible to security vulnerabilities such as buffer 


overflows. For example, consider the following code: 


Qf 
buffer[8]; 


(buffer, 


This code copies the string "Hello world!" into a buffer that is only 8 bytes long. This can 
lead to a buffer overflow, where the extra characters overwrite adjacent memory, 


potentially leading to a security vulnerability. 


e Compiler compatibility issues: Different compilers can produce different results when 


compiling C++ code. For example, consider the following code: 


() { 
xX = Q; 


<< Xt4+ << 4F4+XK XK 


The output of this code is undefined because the order in which the expressions X++ and ++Xx 


are evaluated is not specified by the C++ standard. This can lead to compatibility issues 


between different compilers and environments. 


e Lack of garbage collection: C++ does not have automatic garbage collection, which 
means that the programmer is responsible for managing memory manually. For example, 


consider the following code: 
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This code allocates memory for an integer using new, and then deallocates the memory using 


delete. If the programmer forgets to deallocate the memory, a memory leak can occur. If 


the programmer deallocates the memory twice, the program can crash. 


e Slow development time: C++ can be slower to develop in than other languages such as 


Python or Ruby, due to its complex syntax and manual memory management. 


It's worth noting that many of these disadvantages can be mitigated with careful coding practices 
and the use of libraries and frameworks that provide higher-level abstractions for memory 


management and other tasks. 


Here are some amazing facts about C++: 


e C++ is often described as a "high-level" language, but it was actually created as a 
successor to the "low-level" language C. The ''++" in C++ refers to the fact that it is an 
"incremented" version of C. 

e The C++ standard has over 1,400 pages, making it one of the longest programming 
language standards in existence. 

e The name "C++" was chosen by its creator, Bjarne Stroustrup, because it is a play on 
the increment operator "++". He originally wanted to name it ''C with Classes", but the 
name was already taken. 

e C++ is known for its ability to perform low-level memory manipulation, but it also 
includes support for object-oriented programming and other high-level concepts. 

e C++ is often used for performance-critical applications such as video games and 
operating systems. This has led to the creation of a community of programmers who are 


passionate about optimizing their code for maximum speed and efficiency. 
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e C++ has been used to create some of the most popular software in the world, including 
Microsoft Windows, Adobe Photoshop, and Google Chrome. 

e C++ has a reputation for being a difficult language to learn and use, but many 
programmers find it rewarding and even fun to work with. 

e There are many puns and jokes related to C++ and programming in general. For example, 
"Why did the C++ developer break up with the Java developer? Because she didn't 


like his class." 


"There are only two kinds of languages: the ones people 


complain about and the ones nobody uses." 
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JAVA - OVERVIEW 


Java is a popular programming language that was created in the mid-1990s by James 
Gosling and his team at Sun Microsystems. It is a general-purpose, high-level, object- 
oriented programming language that is designed to be platform-independent, meaning that 
it can be run on any operating system or platform that has a Java Virtual Machine (JVM). 
Java is widely used for developing a variety of applications, including desktop applications, 
web applications, mobile applications, and enterprise applications. It is also used for 
developing software for embedded systems and Internet of Things (IoT) devices. Some 


key features of Java include: 


Object-Oriented Programming (OOP): Java is a fully object-oriented programming 
language, meaning that it uses objects to represent data and behavior. 

Platform Independence: Java code can be compiled into bytecode, which can be run 
on any platform that has a JVM installed. 

Garbage Collection: Java has an automatic memory management system that frees up 
memory automatically when it is no longer needed. 

Exception Handling: Java has a built-in mechanism for handling errors and exceptions 
in a program. 

Multithreading: Java supports multithreading, which allows multiple threads to run 


simultaneously within a program. 


Standard Library: Java comes with a vast standard library that provides a wide range 


of useful functions and classes. 


Java is widely used in industries such as finance, healthcare, and technology, and it is also 
used extensively in education for teaching programming concepts. Many popular software 
applications, such as Adobe Creative Suite and Minecraft, are built on Java. Additionally, 
Java is used for developing Android apps, making it a popular choice for mobile 


development. 
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Here's an example of how to write "Hello, world!"' in Java: 


[] args) { 
)3 


Now, let's break down what this code is doing: 


e The public keyword means that this class is accessible to code outside of its own 
package. 

e The class keyword is used to declare a new class. 

e MyClass is the name of the class. The class name must match the file name. 

e The opening and closing curly braces { } define the boundaries of the class definition. 

e public static void main(String[] args) is the declaration of the main method, 
which is the entry point of the program. It is required for every Java program. 


e The System.out.print1n() statement prints the string "Hello, world!" to the console. 


When you run this program, the output will be: 
Hello, world! 


Java comments are used to provide information or explanation about the code to other 
developers who may read the code. Comments are not executed by the computer and do not 


affect the code's functionality. There are three types of comments in Java: 


e Single-line comments — These comments are created using // and are used to explain a 


single line of code. Everything after the // is ignored by the compiler. 


Example: 
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// This is a single-line comment 


int x = 5; // this assigns the value 5 to x 


e Multi-line comments — These comments are created using /* to start and */ to end the 


comment block. They can span across multiple lines of code. 


Example: 
A * 
This is a multi-line comment 
It can span across multiple lines 
ey 
int y = 10; 


e Javadoc comments — These comments are created using /** to start and */ to end the 
comment block. They are used to provide documentation about classes, methods, and 


fields, and are used by JavaDoc tools to create API documentation. 


Example: 
/ ** 
* This is a Javadoc comment. It is used to provide documentation for a class, 
* method or field. 
* In this example, we are defining a class called ExampleClass. 
a. 


public class 


This is a Javadoc comment for the ExampleMethod method. It explains what the 
method does and what it returns. 


@param x an integer parameter 


@return the sum of x and y 
By 
public int ExampleMethod(int x) { 


tnt y = 55 


return X + Y3 
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Overall, comments are a useful tool for developers to explain their code and improve its readability. 


In Java, a variable is a named memory location used to store data. A variable can hold 
different types of data, such as integers, floating-point numbers, characters, and strings. Here are 


some examples of how to use variables in Java: 


1. Declaring and initializing an integer variable: 


int x3; // declaring an integer variable 


x = 10; // initializing the variable with the value 10 


2. Declaring and initializing a floating-point variable: 


float y = 3.14f; // declaring and initializing a float variable with the value 3.14 


3. Declaring and initializing a character variable: 


char c 


4. Declaring and initializing a string variable: 


String name = "John"; // declaring and initializing a string variable with the value "John" 


5. Declaring and initializing a boolean variable: 


boolean flag = true; // declaring and initializing a boolean variable with the value true 


6. Declaring multiple variables at once: 


b, c3; // declaring three integer variables at once 
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7. Using a variable in an expression: 


3 


3 


=x + y; // using the variables x and y to calculate the sum 


Overall, variables are an essential part of Java programming, and they allow developers to 


store and manipulate data in their programs. 


In Java, data types are used to classify the type of data that a variable can hold. Java has two 


categories of data types: primitive data types and reference data types. 


Primitive Data Types: Primitive data types are the most basic data types in Java, and they are 
used to store simple values such as integers, floating-point numbers, characters, and boolean 


values. There are eight primitive data types in Java: 


e byte: Used to store integer values from -128 to 127. 

e short: Used to store integer values from -32,768 to 32,767. 

e int: Used to store integer values from -2,147,483,648 to 2,147,483,647. 

e long: Used to store integer values from -9,223,372,036,854,775,808 to 
9,223,372,036,854, 775,807. 

e float: Used to store floating-point numbers with a precision of 6 to 7 
decimal digits. 

e double: Used to store floating-point numbers with a precision of 15 
decimal digits. 

e char: Used to store single characters such as ‘a’ or 'b'. 


e boolean: Used to store either true or false values. 


Reference Data Types: Reference data types are used to store complex objects and are created 
using classes or interfaces. These data types refer to a memory location where the object is 
stored, rather than storing the object directly. Examples of reference data types include String, 


Arrays, and Class objects. 
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Here are some examples of how to declare and use data types in Java: 


1. Declaring and initializing a variable of type int: 


int x = 10; 


2. Declaring and initializing a variable of type double: 


pi = 3.14159; // initializing a double variable with the value 3.14159 


3. Declaring and initializing a variable of type char: 


char c = 'a'; // initializing a char variable with the value ‘a 


4. Declaring and initializing a variable of type String: 


String name = "John"; // initializing a String variable with the value "John" 


5. Declaring and initializing an array of integers: 


int[] arr = {1, 2, 3, 4}; // initializing an integer array with the values 1, 2, 3, and 4 


Overall, data types are used to define the type of data that a variable can hold in Java. The 
primitive data types are used to store simple values, while reference data types are used to store 


complex objects. Understanding data types is important for writing effective Java programs. 
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Java Type Casting is the process of converting the value of one data type to another data 
type. This is necessary when you want to use a value of one data type in an expression that 


expects another data type. In Java, there are two types of type casting: explicit and implicit. 


e Explicit Type Casting: This is when you convert a data type to another data type 


explicitly by specifying the target type in parentheses before the value being cast. For 


example: 


In this example, we convert a double value to an int value using explicit type casting. The value 
of the double variable d is cast to an int value and stored in the int variable i. Note that this may 


result in data loss as the decimal part of the double value is truncated. 


e Implicit Type Casting: This is when you convert a data type to another data type 
implicitly by the compiler. Implicit type casting occurs when the data type of the target 


variable is larger than the data type of the source variable. For example: 


In this example, we convert an int value to a float value using implicit type casting. The 


value of the int variable 1 is automatically cast to a float value and stored in the float variable Ff. 
Note that this does not result in data loss as the float data type is larger than the int data type. 
It is important to note that type casting can result in data loss or overflow if the target data type is 
not large enough to hold the value of the source data type. In such cases, you may need to use 


additional logic to handle such scenarios. 
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Java operators are symbols or keywords that perform certain operations on one or more 
operands. They are classified into different categories based on their functionality. Here are 


some of the commonly used operators in Java: 


e Arithmetic Operators: These operators are used to perform mathematical operations 
such as addition, subtraction, multiplication, division, and modulus. The following table 


shows the arithmetic operators in Java: 


Operator Description 
+ Addition 
- Subtraction 
o Multiplication 
/ Division 
% Modulus (Remainder) 


e Assignment Operators: These operators are used to assign a value to a variable. The 


following table shows the assignment operators in Java: 
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Operator Example Same As 
= a = 10; a = 10; 
pe a += 10; =a + 10; 
-= a=. =a - 10; 
We a *= 10; S a) * alge 
f= a /= 10; =a / 10; 
= a %= 10; =a % 10; 


Comparison Operators: These operators are used to compare two values and return a 


boolean value (true or false). The following table shows the comparison operators in 


Java: 
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Operator Description 


Equal to 


I= Not equal to 


> Greater than 

< Less than 

>= Greater than or equal to 
<= Less than or equal to 


Logical Operators: These operators are used to combine two or more boolean 
expressions and return a boolean value. The following table shows the logical 


operators in Java: 


Operator Description 


7, 


&& Logical AND 


! Logical NOT 


Increment and Decrement Operators: These operators are used to increase or decrease 
the value of a variable by 1. The following table shows the increment and decrement 


operators in Java: 


Operator Description 


++ Increment by 1 


-- Decrement by 1 


Bitwise Operators: These operators are used to perform bitwise operations on binary 


numbers. The following table shows the bitwise operators in Java: 


Operator Description 


& Bitwise AND 
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Bitwise OR 
nm Bitwise XOR 
~ Bitwise NOT 
<< Left Shift 
>> Right Shift 
>>> Unsigned Right Shift 


These are the main categories of Java operators. Understanding and using these operators 


correctly is important for writing efficient and effective Java code. 


In Java, a String is an object that represents a sequence of characters. Strings are widely 


used in Java programming, and here are some examples of how to work with strings in Java: 


1. Creating a String: 


greeting = "Hello, world!"; 
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In this example, we create a String variable called greeting and initialize it with the value 


"Hello, world!". 


2. Concatenating Strings: 


firstName = 


lastName : 


fullName = firstName + + lastName; 


In this example, we concatenate two String variables, FirstName and lastName, with a space 


in between, and store the result in a new String variable called fullName. 


3. Getting the Length of a String: 


String text = "This is a text string."; 


int length = text (); 


In this example, we get the length of a String variable called text using the length() method 


and store the result in an integer variable called length. 
4. Comparing Strings: 


str1 
str2 : 


result = str1. 


In this example, we compare two String variables, str1 and str2, using the equals() method 


and store the result in a boolean variable called result. 


5. Converting Strings to Numbers: 
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String 


num = Integer.parseInt( 3 


In this example, we convert a String variable called str to an integer variable using the 


parseInt() method of the Integer class. 


6. Substring: 


subString = .substring(8, )s 


In this example, we get a substring of a String variable called text starting from index 8 and 
ending at index 12, and store the result in a new String variable called subString. These are 
just a few examples of how to work with Strings in Java. Strings are very versatile and there are 


many other methods and operations that can be performed on them. 


In Java, the Math class provides a set of static methods for performing various mathematical 


operations. Here are some commonly used methods from the Math class in Java: 


e Math.abs(): This method returns the absolute value of a number. For example, 
Math.abs(-5) would return 5. 

e Math.ceil(): This method returns the smallest integer greater than or equal to 
the specified number. For example, Math.ceil(3.2) would return 4.@. 

e Math.floor(): This method returns the largest integer less than or equal to 
the specified number. For example, Math.floor(3.9) would return 3.0. 

e Math.round(): This method returns the closest integer to the specified number. 
For example, Math.round(3.2) would return 3. 

e Math.max(): This method returns the greater of two numbers. For example, 
Math.max(3, 5) would return 5. 

e Math.min(): This method returns the smaller of two numbers. For example, 


Math.min(3, 5) would return 3. 
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e Math.pow(): This method returns the value of the first argument raised to the 
power of the second argument. For example, Math.pow(2, 3) would return 8.@. 

e Math.sqrt(): This method returns the square root of a number. For example, 
Math.sqrt(25) would return 5.@. 

e Math.random(): This method returns a random number between @.@ and 1.0. For 
example, Math.random() would return a value between @.@ and 1.0 (exclusive). 

e Math.PI: This is a constant in the Math class that represents the value of pi 
(approximately 3.141592653589793). It can be used in mathematical calculations 
that involve circles, such as calculating the circumference or area of a 


circle. 


These are just a few examples of the methods available in the Math class. There are many other 
methods available for performing more complex mathematical operations. The Math class is an 


essential part of Java programming and is used extensively in many applications. 


In Java, boolean is a primitive data type that can only have two values: true or false. 
Boolean values are used to represent logical values in Java programming. Here are some 


examples of how to work with booleans in Java: 


1. Declaring a Boolean Variable: 


boolean isRaining = 


In this example, we declare a boolean variable called isRaining and initialize it with the value true. 


2. Comparing Boolean Values: 
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In this example, we compare two boolean variables, a and b, using the logical AND operator 


(&&) and store the result in a boolean variable called result. 


3. Using Boolean Values in Control Statements: 


boolean isRaining = 


(isRaining) { 


System.out.println( 


{ 
System.out.println( 


In this example, we use a boolean variable called isRaining in an if-else statement to 


determine whether to bring an umbrella or leave it at home. 


4. Returning Boolean Values from Methods: 


boolean isEven(int num) { 


(num % 2 == @); 


In this example, we define a method called isEven that takes an integer argument and returns a 


boolean value indicating whether the number is even or not. 
5. Using Boolean Operators: 
boolean a = 


boolean b = : 


boolean resulti = a &&b; // logical AND 


boolean result2 = a || b; // logical OR 


boolean result3 = !a; // logical NOT 
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In this example, we use three different boolean operators (&&, ||, and !) to combine and 
negate boolean values. These are just a few examples of how to work with booleans in Java. 
Boolean values are an important part of programming in Java and are used extensively in many 


applications. 


In Java, the if...else statement is used to execute different blocks of code depending on 


whether a particular condition is true or false. The basic syntax for if. ..el1se is as follows: 


if (condition) { 


// code to execute if the condition is true 
} else { 


// code to execute if the condition is false 


Here, condition is a boolean expression that evaluates to either true or false. If the condition is 
true, the code inside the first set of curly braces is executed. If the condition is false, the code 
inside the second set of curly braces is executed. For example, let's say we want to write a Java 
program that checks whether a given number is positive or negative. We can use if...else to 


accomplish this as follows: 


public class 
public static void (String[] args) { 


int number = -7; 


if (number > ©) { 


System.out.println(number + " is positive"); 


} else { 


System.out.println(number + " is negative"); 
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In this example, we declare an integer variable called number and initialize it to —-7. We then use 
if...else to check whether number is greater than 0. Since —7 is less than 0, the condition is 
false, so the code inside the else block is executed. This code simply prints a message to the 
console indicating that number is negative. If number had been positive, the code inside the if 


block would have been executed instead, printing a message indicating that number is positive. 


In Java, the switch statement provides a way to execute different blocks of code based on the 


value of a single variable or expression. The basic syntax for switch is as follows: 


switch (expression) { 


case valuel: 
// code to execute if expression == valuel 
break; 

case value2: 
// code to execute if expression == value2 


break; 


case valueN: 
// code to execute if expression == valueN 
break; 

default: 


// code to execute if none of the cases match 


Here, expression is the variable or expression that we want to compare against the different 
cases. Each case statement specifies a value that expression might take, and the code inside 
the corresponding block is executed if expression has that value. If none of the cases match, 
the code inside the default block is executed. For example, let's say we want to write a Java 
program that prints the name of a month based on its number (1 for January, 2 for February, 


etc.). We can use Switch to accomplish this as follows: 
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MyClass { 
main(String[] args) 
int month = 5; 


(month) 
1; 
System.out.printin( 


3 
25 
System. out.println( 


3 

3s 
System. -println( 

3 

4: 
System. -println( 

3 

5 
System. -println( 

3 

G: 
System. -println( 

3 

re 
System. -println( 

3 

8: 
System. -println( 

3 

9: 
System. -println( 

3 

10% 
System. -println( 

3 

et 
System. -println( 

3 

12: 
System. -println( 


5) 


System. -println( 


In this example, we declare an integer variable called month and initialize it to 5, which 
corresponds to May. We then use switch to check the value of month. Since month is equal to 
5, the case 5 is matched and the code inside the corresponding block is executed, which simply 
prints the name of the month "May". If month had been a different value, the corresponding case 
block would have been executed instead, or if none of the cases matched, the code inside the 


default block would have been executed. 


In Java, loops are used to execute a block of code repeatedly while a certain condition is true. 


There are three types of loops in Java: for, while, and do.. .while. 
1. for loop 


The for loop is used to execute a block of code for a fixed number of times. The basic 


syntax for "for" is as follows: 


for (initialization; condition; update) { 


// code to execute repeatedly 


Here, initialization is an expression that initializes a loop control variable, condition is 
a boolean expression that is evaluated before each iteration of the loop, and update is an 
expression that is evaluated after each iteration of the loop. The code inside the curly braces is 
executed repeatedly as long as condition is true. For example, let's say we want to write a 
Java program that prints the numbers from 1 to 10. We can use "for" to accomplish this as 
follows: 

(String[] args) { 

3 i++) { 


System.out.println(i); 
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In this example, we use "for" to initialize a loop control variable i to 1, execute the loop as 
long as i is less than or equal to 10, and increment i by | after each iteration. The code inside 


the curly braces simply prints the value of i to the console. 
2. while loop 


The while loop is used to execute a block of code as long as a certain condition is true. The 


basic syntax for while is as follows: 


while (condition) { 


// code to execute repeatedly 


Here, condition is a boolean expression that is evaluated before each iteration of the loop. 
The code inside the curly braces is executed repeatedly as long as condition is true. For 
example, let's say we want to write a Java program that prints the numbers from | to 10 using 


awhile loop. We can accomplish this as follows: 


public class 
public static void (String[] args) { 
ane. a= a5 
while (i <= 10) { 
System.out.println(i); 


In this example, we initialize a loop control variable i to 1 before entering the loop. We then use 


while to execute the loop as long as i is less than or equal to 10. The code inside the curly 


braces simply prints the value of 1 to the console and increments i by | after each iteration. 
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3. do...while loop 


The do...while loop is similar to the while loop, but the condition is evaluated after 
the code inside the loop is executed, so the code is guaranteed to execute at least once. 


The basic syntax for do...while is as follows: 


do { 


// code to execute repeatedly 


} while (condition) ; 


Here, condition is a boolean expression that is evaluated after each iteration of the 
loop. The code inside the curly braces is executed repeatedly until condition is false. 
For example, let's say we want to write a Java program that prints the numbers from | to 


10 using a do... .while loop. We can accomplish this as follows: 


public class 
public static void (String[] args) { 
Ait b= a5 
do { 
System. out.println(i); 


i++; 


} while (i <= 10); 


In this example, we initialize a loop control variable i to 1 before entering the loop. We then use 
do...while to execute the loop at least once, printing the value of i to the console and 
incrementing i by | after each iteration. The loop continues to execute as long as i is less than 
or equal to 10. One important thing to note about do...while loops is that the code block 


inside the loop is guaranteed to execute at least once, regardless of whether the condition is true 


989 


or false. This makes do. . .while loops particularly useful when you need to execute a block of 


code at least once before checking a condition. 


In Java, an array is a data structure that allows you to store a collection of elements of the 
same type in a contiguous memory location. Arrays are one of the fundamental data structures in 
programming, and they are used extensively in Java and many other programming languages. To 
declare an array in Java, you need to specify the type of the elements and the size of the array. 


The syntax for declaring an array is as follows: 


type[ ] = new type[size]; 


Here, type is the type of the elements in the array, arrayName is the name of the array variable, 


and size is the number of elements in the array. For example, to declare an array of 5 integers, 


you would use the following code: 


int[] numbers = 


Once you have declared an array, you can access its elements using an index. The index of the 
first element in the array is @, and the index of the last element is (size - 1). You can access 


an element in the array using the following syntax: 


arrayName[ index ] 


Here, arrayName is the name of the array variable, and index is the index of the element you 
want to access. For example, to assign a value of 10 to the first element of the numbers array, 


you would use the following code: 


numbers[@] = 10; 
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Arrays can also be initialized with values at the time of declaration using an array initializer. 


The syntax for initializing an array is as follows: 


= {value1, value2, ..., valueN}; 


Here, type is the type of the elements in the array, arrayName is the name of the array variable, 
and value1, value2, ..., valueN are the values to be stored in the array. For example, to 


declare and initialize an array of 3 integers with values of 1, 2, and 3, you would use the 


following code: 


Arrays can also be used with loops to iterate over their elements. For example, to print all the 


elements in the numbers array, you could use a "for" loop as follows: 


( = @; i < numbers.length; i++) { 


System.out.println(numbers[i]); 


Here, numbers. length gives the size of the numbers array, and the loop iterates over all the 


elements in the array, printing each element to the console. Arrays are an important data 


structure in Java, and they are used extensively in many applications for the following reasons: 


e Grouping Data: Arrays allow you to group related data of the same type into a single 
data structure. This makes it easier to manage and manipulate the data as a whole. 
e Efficient Access: Arrays provide efficient access to their elements through their index, 


which allows you to quickly retrieve or modify a specific element in the array. 
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e Iteration: Arrays can be easily iterated over using loops, which allows you to perform 
operations on all the elements in the array. 

e Memory Efficiency: Arrays store their elements in contiguous memory locations, which 
makes them more memory-efficient than other data structures that require more complex 
memory allocation. 

e Passing Arrays to Methods: Arrays can be passed as arguments to methods, which 
allow you to reuse code and perform operations on arrays in a modular and reusable way. 

e Sorting and Searching: Arrays provide built-in methods for sorting and searching their 
elements, which makes it easier to perform these operations without having to write your 


own algorithms. 


In addition to these benefits, arrays are also widely used in many algorithms and data 
structures, such as sorting algorithms, binary search trees, and hash tables. Overall, arrays are an 
important data structure in Java that provide a powerful and efficient way to group and manage 


related data. 


In Java, a method is a block of code that performs a specific task or set of tasks. Methods 
provide a way to modularize code and reuse it in different parts of a program. Methods can also 
accept parameters and return values, which make them more flexible and powerful. To define a 
method in Java, you need to specify its name, return type (if any), and parameter list (if any). 


The syntax for defining a method is as follows: 


accessModifier returnType (parameterList) { 


// method body 


Here, accessModifier specifies the visibility of the method (e.g. public, private, 
protected, or no modifier), returnType specifies the type of value that the method returns 


(or void if it doesn't return anything), methodName is the name of the method, and 
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parameterList is a comma-separated list of parameters that the method accepts (if any). For 


example, the following method "add" takes two integers as parameters and returns their sum: 


public int (int x, int y) { 


int sum = X + y; 


return sum; 


Once a method is defined, it can be called from other parts of the program using its name and 
passing in the necessary arguments. For example, to call the "add" method defined above, you 


would use the following code: 


int result = add(3, 5); 


System.out.println(result); // Output: 8 


Methods can also be overloaded, which means you can define multiple methods with the same 
name but different parameter lists. Java determines which method to call based on the number 
and types of arguments passed to the method. For example, the following method "add" is an 
overloaded version of the method defined above that takes three integers as parameters and 


returns their sum: 


public int (int x, int y, int z) { 


int sum = xX + y + Z;3 


return sum; 


Overall, methods are an important concept in Java that provides a powerful way to organize 


code and make it more reusable and flexible. 


Here's an example of a simple method in Java: 
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Example { 
main(String[] args) { 
// Call the hello method 
hello(); 


// Define the hello method 
hello() { 
System.out.printin( 


In this example, we define a class called Example that contains a single method called hello. 


The "hello" method simply prints the string "Hello, world!" to the console using the 


System.out.println statement. In the main method, we call the hello method using the 
method name and the parentheses operator. When the program runs, it will print the message 
to the console. Here's another example of a method that accepts parameters and 


returns a value: 


Example { 
main(String[] args) { 
// Call the add method with two integers 
int result = add(2, 3); 
System.out.println(result); // Output: 5 


// Define the add method that accepts two integers and returns their sum 
int add(int x, int y) { 
int sum = xX + y; 


sum; 


In this example, we define a method called add that accepts two integer parameters and returns 
their sum. In the main method, we call the add method with the integers 2 and 3, and assign the 
result to the "result" variable. We then print the value of "result" to the console, which 


should be 5. 


Java is an object-oriented programming language, which means that it revolves around the 
concept of classes and objects. Classes are blueprints for creating objects, and objects are 
instances of a class. In simpler terms, a class defines the properties and behaviors of an object, 
while an object is a specific instance of that class with its own unique values. Let's take an 
example to understand this concept better. Suppose we want to create a class named "Person" 


that has the properties of "name", "age", and "gender". We can define the class as follows: 


String name; 


age; 


gender; 


In this class, we have defined three properties: "name" (a string), "age" (an integer), and 
"gender" (a character). Now that we have defined our class, we can create an object of this 


class using the "new" keyword as follows: 


Person 


Here, we have created an object named "personi" of the "Person" class. Now, we can set the 


values for the properties of this object as follows: 


person1.name 


personl1.age 


person1. gender 
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We can also create multiple objects of the same class, each with its own set of values, as follows: 


Person person2 = new 


person2.name = "Jane"; 
person2.age = 30; 


person2.gender = 


Now we have two objects of the "Person" class: "personi" and "person2", each with their 
own set of values for the properties. In addition to properties, classes can also have methods, 
which are functions that can be called on an object of the class. For example, we can add a 


method to the "Person" class that prints out the name and age of the person as follows 


public class 
String name; 
age; 


gender; 


public void () { 


System.out.println("Name: " + name); 


System. out.println("Age: + age); 


Now, we can call the "printDetails" method on any object of the "Person" class as follows: 


personi1.printDetails(); // Output: Name: John, Age: 25 
person2.printDetails(); // Output: Name: Jane, Age: 30 


Overall, classes are the blueprints for creating objects, and objects are specific instances of a 


class with their own set of values for the properties. Classes can have properties and methods, 


which define the characteristics and behavior of the objects. 
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In Java, modifiers are keywords that can be added to classes, methods, and variables to 
modify their behavior or characteristics. There are two types of modifiers in Java: access 


modifiers and non-access modifiers. 


Access modifiers control the accessibility of classes, methods, and variables from other parts of 


the program. There are four access modifiers in Java: public, private, protected, and default. 


e Public: A public class, method, or variable can be accessed from any other part of the 
program. 

e Private: A private class, method, or variable can only be accessed within the same class. 

e Protected: A protected class, method, or variable can be accessed from within the same 
package or from a subclass in a different package. 

e Default: A default (package-private) class, method, or variable can only be accessed 


within the same package. 


Non-access modifiers modify the behavior or characteristics of classes, methods, and variables. 


There are several non-access modifiers in Java: 


e Final: A final variable cannot be changed once it is initialized. A final method cannot be 
overridden in a subclass, and a final class cannot be subclassed. 

e Static: A static variable or method belongs to the class rather than an instance of the 
class. 

e Abstract: An abstract class or method is declared but not defined. An abstract class 
cannot be instantiated, and an abstract method must be implemented by a subclass. 

e Synchronized: A synchronized method can only be accessed by one thread at a time, 
ensuring that the method is thread-safe. 

e Volatile: A volatile variable is not cached, and its value is always read from the main 


memory. This is useful for variables that are shared between threads. 


By using modifiers effectively, you can control the behavior and accessibility of your classes, 


methods, and variables, making your code more robust and efficient. 
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, encapsulation is a mechanism that allows you to control access to the internal state 
of an object. It is one of the fundamental principles of object-oriented programming and is 
achieved through the use of access modifiers and getter or setter methods. Encapsulation 
ensures that the internal state of an object is only modified through well-defined methods, 
preventing other parts of the program from directly accessing or modifying the object's data. This 


provides several benefits, including: 


e Improved security: Encapsulation ensures that the internal state of an object cannot be 
accessed or modified by unauthorized parts of the program. 

e Improved maintainability: Encapsulation makes it easier to change the internal 
implementation of an object without affecting other parts of the program. 

e Improved flexibility: Encapsulation allows you to define a well-defined interface for an 


object, making it easier to use in different parts of the program. 


Here is an example of encapsulation in Java: 


BankAccount { 
double balance; 


BankAccount(double initialBalance) { 
balance = initialBalance; 


deposit(double amount) { 
balance += amount; 


withdraw(double amount) { 
(balance >= amount) { 
balance -= amount; 


double getBalance() { 
balance; 
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In this example, the balance variable is declared as private, which means it cannot be 
accessed or modified directly by other parts of the program. Instead, the deposit and 
withdraw methods are used to modify the balance. The getBalance method is defined as 
public, which allows other parts of the program to retrieve the current balance. This method 
provides a well-defined interface for accessing the internal state of the BankAccount object, 
ensuring that it is only modified through the deposit and withdraw methods. By using 
encapsulation in your Java programs, you can ensure that your objects are well-defined and 
secure, making them easier to maintain and more flexible to use in different parts of your 


program. 


In Java, a package is a way of organizing related classes and interfaces into a single unit of 
code. Packages help to avoid naming conflicts and provide a mechanism for access control. A 
package can contain sub-packages, classes, interfaces, and other resources like images, audio 
files, etc. Java packages are identified by their package name, which is a unique identifier that is 
used to distinguish them from other packages. The package name is typically written in reverse 
domain name notation, such as com.example.myapp. Here is an example of how to declare a 


package in Java: 


com.example.myapp; 


{ 


// class definition 


In this example, the MyClass class is declared in the com. example.myapp package. To use a 
class from another package, you must either import the class or use its fully qualified name. For 


example: import com.example.myapp. 


AnotherClass { 


myObject = 
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In this example, the MyClass class is imported using the import statement, and an instance of 
MyClass is created using the new keyword. If you don't want to use an import statement, you 


can use the fully qualified name of the class instead: 


public class AnotherClass { 


com.example.myapp.MyClass myObject = com.example.myapp.MyClass(); 


In this example, the fully qualified name of the MyClass class is used to create an instance of 
the class. By using packages in your Java programs, you can organize your code into logical 


units, avoid naming conflicts, and provide a mechanism for access control. 


In Java, inheritance is a mechanism that allows you to create a new class based on an 
existing class. The new class, called the subclass, inherits the properties and behavior of the 
existing class, called the superclass, and can also add its own properties and behavior. 
Inheritance is one of the fundamental principles of object-oriented programming and is used to 
create a hierarchy of related classes. The superclass is at the top of the hierarchy, and the 


subclasses are below it. Here is an example of inheritance in Java: 


public class { 
private String name; 


private age; 


public (String name, age) { 
this.name = name; 
this.age = age; 

} 

public void () { 


System.out.println(name + " is eating." 
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public void () { 


System.out.println(name + " is sleeping."); 


public class { 


public (String name, int age) { 


super(name, age); 


public void () { 
System.out.println("“Meow!"); 


In this example, the Animal class is the superclass, and the Cat class is the subclass. The Cat 
class inherits the name and age properties from the Animal class and adds its own method, 


meow. To create an instance of the Cat class, you can use the following code: 


Cat myCat = new Cat("Fluffy", 2); 

myCat ()3 // outputs "Fluffy is eating." 
myCat (); // outputs "Fluffy is sleeping.” 
myCat (); // outputs "Meow!" 


In this example, the myCat object is an instance of the Cat class and can access the eat, sleep, 
and meow methods. By using inheritance in your Java programs, you can create a hierarchy of 
related classes that share common properties and behavior, making your code more modular and 


easier to maintain. 


In Java, an inner class is a class that is defined inside another class. Inner classes are a powerful 


feature of Java that allows you to logically group classes and interfaces in one place, and to 


encapsulate them inside another class. 
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There are four types of inner classes in Java: 


e Member Inner Class: A member inner class is defined inside a class and can access the 
members of the enclosing class, including private members. To create an instance of a 
member inner class, you must first create an instance of the enclosing class. 

e Local Inner Class: A local inner class is defined inside a method or a block, and can 
only be accessed within that method or block. Local inner classes are typically used to 
define an implementation of an interface or an abstract class. 

e Anonymous Inner Class: An anonymous inner class is a local inner class that does not 
have a name. Anonymous inner classes are typically used to define an implementation of 
an interface or an abstract class on the fly. 

e Static Nested Class: A static nested class is a class that is defined inside another class, 
but is not an inner class. Static nested classes can only access static members of the 


enclosing class. 


Here is an example of a member inner class: 


QO { 


System. -printin(x); 


In this example, the InnerClass is a member inner class of the OuterClass. The printX 
method of the InnerClass can access the private x variable of the OuterClass. To create an 


instance of the InnerClass, you must first create an instance of the OuterClass: 
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OuterClass outerObject = new OuterClass(); 


OuterClass.InnerClass innerObject = outerObject.new InnerClass(); 


innerObject.printX(); // outputs "1e" 


In this example, the innerObject is an instance of the InnerClass and can access the 
private x variable of the OuterClass. By using inner classes in your Java programs, you can 
create more modular and organized code, and encapsulate related classes and interfaces inside 
another class. Inner classes can also access the members of the enclosing class, which can be 


useful in certain situations. 


are two important concepts in object-oriented programming 
that help in achieving modular, maintainable, and reusable code. Abstraction is the process of 
hiding the implementation details of a class or an object and exposing only the necessary 
information to the user. It is one of the key principles of object-oriented programming and is 
used to simplify complex systems by breaking them down into smaller, more manageable pieces. 
In Java, is achieved through abstract classes and interfaces. An abstract class is a 
class that cannot be instantiated, and is used as a base class for other classes. It contains one or 
more abstract methods, which are declared but not implemented in the abstract class. The 
subclasses of an abstract class must implement all the abstract methods declared in the abstract 


class. Here is an example of an abstract class in Java: 


Shape { 


String color; 


Shape(String color) { 


-color = color; 


double getArea(); 


double getPerimeter(); 
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String getColor() { 


color; 


In this example, the Shape class is an abstract class that contains two abstract methods getArea 
and getPerimeter. The subclasses of the Shape class, such as Circle and Rectangle, must 
implement these methods. An in Java is similar to an abstract class, but it only contains 
abstract methods and constant fields. An interface is a contract between the interface and the 
implementing class, specifying the methods that must be implemented by the implementing 


class. Here is an example of an interface in Java: 


Drawable { 
draw(); 


In this example, the Drawable interface contains only one method draw. Any class that 
implements the Drawable interface must implement the draw method. Interfaces can also 


extend other interfaces, allowing for multiple inheritance. Here is an example: 


Shape extends Drawable { 
double getArea(); 


double getPerimeter(); 


In this example, the Shape interface extends the Drawab1le interface and contains two abstract 


methods getArea and getPerimeter. By using abstraction and interfaces in your Java 
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programs, you can create modular, maintainable, and reusable code. Abstraction allows you to 
hide the implementation details of a class and expose only the necessary information to the user, 
while interfaces allow you to define a contract between the interface and the implementing class, 


specifying the methods that must be implemented by the implementing class. 


In Java, an enum is a special type of class that represents a fixed set of constants. Enums are 
useful when you have a predefined set of values that a variable can take, and you want to restrict 
the values that the variable can have. An enum is defined using the enum keyword, and the 


constants are listed inside the curly braces. Here is an example of an enum in Java: 


Day { 


MONDAY, 
TUESDAY, 
WEDNESDAY, 
THURSDAY, 
FRIDAY, 
SATURDAY, 
SUNDAY 


In this example, the Day enum represents the days of the week, and the constants are the days 
themselves. Each constant is implicitly declared as a public static final field of the enum type. 
You can use an enum in your Java program by declaring a variable of the enum type. Here is an 


example: 


Day today = Day.MONDAY; 


In this example, the variable today is declared as an instance of the Day enum, and is initialized 


to the MONDAY constant. You can also use enums in switch statements, which can make your 


code more readable and maintainable. Here is an example: 


1005 


switch (today) { 

case MONDAY: 
System.out. "It's Monday!"); 
break; 

case TUESDAY: 
System.out. "It's Tuesday!"); 
break; 

// ... other cases 

default: 
System.out. "It's not a weekday!"); 


break; 


In this example, the switch statement is used to print a message depending on the value of the 


today variable. Enums can also have fields, constructors, and methods, just like regular classes. 


Here is an example: 


public enum { 
("Monday"), 
("Tuesday"), 
("Wednesday"), 
("Thursday"), 
("Friday"), 
"Saturday"), 
("Sunday"); 


private final 
private 
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public 
return name; 


In this example, the Day enum has a name field, a constructor that takes a name parameter, and 


a getName method that returns the name field. Enums are a powerful feature of Java that can 


make your code more readable and maintainable by restricting the values that a variable can 


have, and by providing a type-safe way to represent a fixed set of constants. 


Here's an example of how to take user input in Java using the Scanner class: 


import java.util.Scanner; 


public class 


public static void (String[] args) { 


// create a Scanner object to read input from the user 


Scanner scanner = new (System. in) ; 


// prompt the user to enter their name 


System.out.print("Please enter your name: "); 


// read the user's input as a String 


String name = scanner.nextLine(); 


// prompt the user to enter their age 


System.out.print("Please enter your age: "); 


// read the user's input as an integer 


72 = Scanner.nextInt(); 


// print out the user's name and age 


u ' 


System.out.printin( "Hello, + name + ". You are " + age + “ years old."); 


// remember to close the Scanner object 


scanner.close(); 


In this example, we use the Scanner class to read user input from the console. We first create 
a Scanner object and pass in System.in as the argument, which represents the standard input 
stream . We then prompt the user to enter their name using the 
System.out.print() method, and read their input as a String using the nextLine() method 
of the Scanner object. We do the same for the user's age, but read the input as an integer using 
the nextInt() method. Finally, we print out the user's name and age using the 
System.out.println() method, and remember to close the Scanner object using the 


close() method. 


, ArrayList is a class that provides a resizable array implementation. Unlike regular 
arrays, ArrayList can dynamically grow or shrink its size as needed, making it more flexible 
and convenient to use in certain scenarios. 


ArrayList 
java.util.ArrayList; 
MyClass { 


main(String[] args) { 


// create an empty ArrayList of integers 


ArrayList<Integer> numbers = ArrayList<>(); 


// add some numbers to the list 
numbers.add(5); 
numbers.add(3); 
numbers.add(8); 
numbers.add(1); 


// print out the entire list 


System.out.println(numbers); // output: 
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// get the size of the list 
int size = numbers.size(); 
System.out.println( "The size of the list is " + size); 


// output: The size of the list is 4 


// access an element by index 
int first = numbers.get(@); 
System.out.println("The first element is " + first); 


// output: The first element is 5 


// modify an element by index 
numbers.set(1, 7); 


System.out.println(numbers); // output: [5, 7, 8, 1] 


// remove an element by index 
numbers.remove(2) ; 


System.out.println(numbers); // output: [5, 7, 1] 


// check if an element is in the list 
boolean containsSeven = numbers.contains(7); 
System.out.println( "Does the list contain 7? " + containsSeven); 


// output: Does the list contain 7? true 


// iterate through the list 


for (int number : numbers) { 


System.out.println(number) ; 


In this example, we first create an empty ArrayList of integers by using the 
ArrayList<Integer> syntax. We then add some numbers to the list using the add() method, 
and print out the entire list using the System.out.print1n() method. We then demonstrate 
some common methods of ArrayList, including getting the size of the list using the size() 
method, accessing an element by index using the get() method, modifying an element by index 
using the set() method, removing an element by index using the remove() method, checking 
if an element is in the list using the contains() method, and iterating through the list using a 
for-each loop. Note that ArrayList can also store objects of other types besides integers, such 
as strings or custom objects, by simply changing the type parameter in the ArrayList<> 


syntax. 


, HashMap is a class that provides a hash table implementation of the Map interface. A 
HashMap stores key-value pairs, where each key is unique and maps to a corresponding value. 
HashMap provides fast lookup and insertion operations, making it useful in many applications. 


Here's an example of how to create and use a in Java: 


java.util.HashMap; 


MyClass { 
main(String[] args) { 


// create an empty HashMap with keys of type String and values of type Integer 
HashMap<String, Integer> scores = HashMap<>(); 


// add some scores to the map 


scores.put( » 80); 


scores.put( » 90); 


scores.put( 37 85)3 


// get the score for a specific key 


int aliceScore = scores.get( 


1010 


System.out.printin("Alice's score is “ + aliceScore); // output: Alice's score is 8@ 


// check if a key is in the map 
= scores.containsKey("Bob"); 
System.out.printin("Does the map have Bob? “ + hasBob); 
// output: Does the map have Bob? true 


// update the score for a key 
scores.put("Charlie", )3 


System.out.printin("Charlie's new score is “ + scores.get("Charlie")); 


// output: Charlie's new score is 98 


// remove a key-value pair from the map 


scores.remove("Alice"); 


System.out.printin("The map now has “ + scores.size() + “ entries"); 


// output: The map now has 2 entries 


// iterate through the keys in the map 


for (String key : scores.keySet()) { 


= scores.get(key); 


System.out.printin(key + + value); 


In this example, we first create an empty HashMap with keys of type String and values of type 
Integer by using the HashMap<String, Integer> syntax. We then add some key-value 
pairs to the map using the put() method, and retrieve a value for a specific key using the get () 
method. We then demonstrate some common methods of HashMap, including checking if a key 
is in the map using the containsKey() method, updating the value for a key using the put() 
method, removing a key-value pair from the map using the remove() method, and iterating 


through the keys in the map using the keySet() method and a for-each loop. Note that 
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HashMap can also store objects of other types besides strings and integers, such as custom 


objects, by simply changing the type parameters in the HashMap<> syntax. 


In Java, HashSet is a class that provides a hash table implementation of the Set interface. A 
HashSet stores a collection of unique elements, where the order of the elements is not 
guaranteed. HashSet provides fast insertion and lookup operations, making it useful in many 
applications where uniqueness of elements is a requirement. Here's an example of how to create 


and use a HashSet in Java: 


import java.util.HashSet; 


public class 


public static void (String[] args) { 


// create an empty HashSet of strings 


HashSet<String> names = new 03 


// add some names to the set 
names.add("Alice"); 
names.add("“Bob"); 


names.add("Charlie"); 


// add a duplicate name 


names.add("“Alice"); 


// print out the entire set 
System.out.println(names); // output: [Charlie, Alice, Bob] 


// get the size of the set 
= names.size(); 


+ size); 


System.out.printlin("The size of the set is 


// output: The size of the set is 3 
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// check if an element is in the set 
boolean containsBob = names.contains( )3 
System.out.print1n( + containsBob) ; 


// output: Does the set contain Bob? true 


// remove an element from the set 


names. remove( 3 


System.out.printin(names); // output: [Alice, Bob] 


// iterate through the set 
(String name : names) { 


System.out.printin(name) ; 


In this example, we first create an empty HashSet of strings by using the HashSet<String> 
syntax. We then add some names to the set using the add() method, including a duplicate name 
to demonstrate that HashSet only stores unique elements. We print out the entire set using the 
System.out.printin() method, which shows that the order of the elements is not 
guaranteed. We then demonstrate some common methods of HashSet, including getting the size 
of the set using the size() method, checking if an element is in the set using the contains() 
method, removing an element from the set using the remove() method, and iterating through 
the set using a loop. Note that HashSet can also store objects of other types besides 
strings, such as integers or custom objects, by simply changing the type parameter in the 


HashSet<> syntax. 


, Iterator is an interface that provides a way to traverse a collection of elements, such 


as an ArrayList or a HashSet. An Iterator allows you to sequentially access the elements 
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in a collection, one at a time, without exposing the underlying implementation of the collection. 


Here's an example of how to use an Iterator in Java: 


import java.util.ArrayList; 


import java.util.Iterator; 


public class { 


public static void (String[] args) { 


// create an ArrayList of integers 
ArrayList<Integer> numbers = new 
numbers.add(1); 

numbers .add(2); 


numbers .add(3); 


// create an iterator for the ArrayList 


Iterator<Integer> iterator = numbers.iterator(); 


// iterate through the ArrayList using the iterator 
while (iterator.hasNext()) { 
int = iterator.next(); 


System. out.println(number) ; 


In this example, we first create an ArrayList of integers and add some elements to it. We then 
create an Iterator for the ArrayList using the iterator() method. We iterate through the 
ArrayList using the hasNext() and next() methods of the Iterator interface, which 
allow us to check if there are more elements in the collection and retrieve the next element, 


respectively. The output of this program would be: 
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Note that the Iterator interface also provides a remove() method, which allows you to 
remove the current element from the collection while iterating through it. This method should 
only be used when iterating through a collection using an Iterator, as it may cause unexpected 


behavior when used with other types of loops. 


In Java, wrapper classes are classes that provide a way to represent primitive data types 
(such as int, double, boolean, etc.) as objects. This is useful when you need to treat primitive 
types as objects, for example when you need to pass them to methods that require objects as 


arguments. Here is a list of the eight wrapper classes in Java: 


e Boolean: wraps a boolean value 
e Byte: wraps a byte value 

e Short: wraps a short value 

e Integer: wraps an int value 

e Long: wraps a long value 

e Float: wraps a float value 

e Double: wraps a double value 


e Character: wraps a char value 


Here's an example of how to use a wrapper class in Java: 


System. out.printin( + myInt.toString()); 
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In this example, we create an Integer object myInt that wraps the int value 42. We then use 
the toString() method of the Integer class to convert the value to a string and print it out. 
also provide useful methods for converting between primitive types and 


objects, and for performing arithmetic and comparison operations on objects. For example: 


Integer x = 5; 


int y = x.intValue(); // convert Integer to int 


Integer z = Integer.valueOf(y); // convert int to Integer 


System.out.println(x.compareTo(z)); // compare two Integer objects 


In this example, we create an Integer object x with the value 5, and then use the intValue() 
method to convert it to an int value y. We then use the valueOf() method of the Integer 
class to convert y back to an Integer object z. Finally, we use the compareTo() method of 


the Integer class to compare x and z and print out the result. 


, exceptions are a way to handle errors or unexpected situations that occur during the 
execution of a program. The try-catch block is a mechanism in Java for handling exceptions. 


It consists of two parts: 


e The try block, where the code that might throw an exception is placed. 


e The catch block(s), where the exception is caught and handled. 


The syntax of a try-catch block is as follows: 


code that might throw an exception 
(ExceptionType1 e1) { 

code to handle exception of type ExceptionTypel 
(ExceptionType2 e2) { 

code to handle exception of type ExceptionType2 


{ 


optional code that always executes, whether or not an exception is thrown 
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When an exception is thrown within the try block, the catch block is executed. If the exception 
matches the type of the first catch block, that block is executed. If not, the exception is passed to 
the next catch block, and so on. If no catch block matches the exception type, the exception is 
not caught and the program terminates. The finally block is optional and always executes, 
whether or not an exception is thrown. This block is typically used to perform cleanup tasks, 
such as closing files or releasing resources, which need to be done regardless of whether an 


exception occurs. Here's an example of using a try-catch block in Java: 


result = / 03; // this will throw an ArithmeticException 
(ArithmeticException e) { 
System. -println( + e.getMessage()); 


{ 


System. out.print1n( ); 


In this example, the try block performs a division by zero, which will throw an 
ArithmeticException. The catch block catches the exception, prints an error message, and the 
program continues to execute. The finally block prints a message indicating that it always 


executes. 


In Java, regular expressions are a powerful tool for searching, replacing, and 
manipulating text. A regular expression, also known as regex, is a pattern that describes a set of 
strings. Java provides the java.util.regex package for working with regular expressions. 


The two main classes in this package are Pattern and Matcher. 


Here's an example of using regular expressions in Java to match a string: 
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java.util.regex.*; 


MyClass { 
main(String[] args) { 
String input = 
Pattern pattern = Pattern.compile( )3 


Matcher matcher = pattern.matcher(input) ; 


(matcher.find()) { 


System. out. print1n( IS 


{ 
System. out. print1n( 


In this example, we create a Pattern object using the compile() method of the Pattern class. 
The argument to compile() is the regular expression we want to match, which in this case is 
the string We then create a Matcher object using the matcher() method of the Pattern 
class, passing in the input string we want to search. We call the find() method of the Matcher 
object to search for the pattern within the input string. If the pattern is found, the find() method 


returns true, and we print a message indicating that a match was found. 


Some common regular expression syntax in Java includes: 


e * 
e + 
e ? 


oid 
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There are many more syntax elements available for regular expressions in Java, including 
. Regular expressions can be complex, 


but they are a powerful tool for manipulating text in Java. 


, threads are a mechanism for running multiple tasks concurrently within a single 
program. A thread is a lightweight sub-process that can run in parallel with other threads within 
the same program. In Java, threads are implemented using the java. lang. Thread class. To 
create a new thread, you can either extend the Thread class and override its run() method, or 
implement the Runnable interface and pass an instance of that class to a Thread object. 


Thread 
MyThread Thread { 


void run() { 


System.out.print1n( 


Main { 


void main(String[] args) { 


MyThread thread = MyThread(); 
thread.start(); 


In this example, we create a new thread by extending the Thread class and overriding its run() 
method. We then create an instance of this class and call its start() method. This starts a new 
thread, and the code within the run() method is executed concurrently with the main thread. 
Java also provides the java.util.concurrent package for working with threads and 


managing concurrent access to shared resources. This package includes classes such as 
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Executor, ThreadPoolExecutor, and FutureTask, which can be used to create and 
manage threads more easily and efficiently. When working with threads, it's important to be 
aware of , such as race conditions and deadlocks. Java provides 
synchronization mechanisms, such as synchronized blocks and methods, to help prevent these 
issues. Here's an example of using a synchronized block in Java to prevent multiple threads 


from accessing a shared resource at the same time: 


MyRunnable Runnable { 
int counter = @; 


run() { 

(this) { 
(int i = 0; i < 10; i++) { 
counter++; 


Main { 
main(String[] args) { 

MyRunnable runnable = MyRunnable(); 
Thread thread1 = Thread(runnable) ; 
Thread thread2 = Thread(runnable) ; 
thread1.start(); 
thread2.start(); 
// wait for threads to finish 

{ 

thread1.join(); 

thread2.join(); 

(InterruptedException e) { 

e.printStackTrace(); 

} 


System. out. printin( + runnable.counter) ; 
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In this example, we create a new Runnable object that contains a counter variable. We then 
create two Thread objects that share the same Runnable object, and start both threads. The code 
within the run() method increments the counter variable using a synchronized block, which 
ensures that only one thread can access the block at a time. Finally, we wait for both threads to 


finish using the join() method, and print the final value of the counter variable. 


, the java.io package provides classes for working with files and directories. The File 
class represents a file or directory on the file system, and provides methods for creating, deleting, 


reading, and writing files. Here's an example of creating a new file and writing to it in Java: 


java.io.*; 


FileExample { 
main(String[] args) { 
{ 
File file = File( 3 


FileWriter writer = Filewriter(file) ; 


writer.write( 3 


writer.close(); 
(IOException e) { 
e.printStackTrace(); 


In this example, we create a new File object called "myfile.txt" using the File constructor. 
We then create a FileWriter object and pass in the File object to write to the file. We write the 


string "Hello, world!" to the file using the write() method of the FileWriter object, and then 
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close the writer using the close() method. Java also provides classes for reading from files, 
such as FileReader and BufferedReader. 


BufferedReader 
java.io.*; 


FileExample { 
main(String[] args) { 
{ 
File file = File( y§ 
BufferedReader reader = BufferedReader ( FileReader(file)); 
String line = : 


((line = reader.readLine()) != ) { 


System.out.println(line) ; 


} 


reader.close(); 
(IOException e) { 
e.printStackTrace(); 


In this example, we create a new BufferedReader object that wraps a FileReader object. 
We read each line from the file using the readLine() method of the BufferedReader 
object, and print it to the console using System.out.printin(). We continue reading lines 
until we reach the end of the file, indicated by a null return value from readLine( ). Finally, we 
close the reader using the close() method. Other useful methods provided by the File class 


include: 


e exists() : 
e isFile() : 


e isDirectory() : 
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delete() : deletes a file or directory 
mkdir() : creates a new directory 


list() : returns an array of the names of files and directories in a directory 


These methods can be used to perform a wide range of file and directory operations in Java. 


Java has several advantages that make it a popular programming language for developing a wide 


range of applications. Some of these advantages include: 


Platform independence: Java is platform-independent, meaning that a Java program can 
run on any platform without requiring any modification. This is because Java programs 
are compiled into bytecode that can be run on any platform that has a Java Virtual 
Machine (JVM) installed. For example, a Java program written on Windows can be run 
on a Linux or Mac OS X system without any modifications. 

Object-oriented programming: Java is an object-oriented programming (OOP) 
language, which means that it follows a programming paradigm based on the concept of 
objects. This makes it easier to write reusable and modular code, which can help reduce 
development time and increase code maintainability. For example, a Java program can 
define classes that represent real-world entities, such as customers or products, and use 
them to create instances of those entities. 

Large standard library: Java has a large standard library that provides a wide range of 
useful classes and methods for performing common programming tasks, such as reading 
and writing files, networking, and database access. This can help reduce the amount of 
custom code that developers need to write, and make it easier to develop complex 
applications. For example, the java.net package provides classes for performing network 
operations, such as opening and closing sockets, while the java.util package provides 
classes for working with collections, such as arrays and lists. 

Memory management: Java provides automatic memory management, meaning that the 
Java Virtual Machine automatically handles memory allocation and deallocation for Java 
programs. This helps reduce the likelihood of memory leaks and other memory-related 


errors that can cause programs to crash or behave unpredictably. 
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e Multithreading: Java provides built-in support for multithreading, which allows multiple 
threads to run concurrently within the same program. This can help improve program 
performance by allowing tasks to be executed in parallel, and can also make it easier to 
write concurrent programs that handle multiple users or tasks. For example, a Java web 
application can use multithreading to handle multiple requests from different users 


simultaneously. 


Overall, these advantages make Java a versatile and popular programming language that can be 
used for a wide range of applications, from desktop and mobile applications to web and 
enterprise applications. Using Java has certain drawbacks in addition to its many benefits. The 


following are some of the primary drawbacks of Java: 


e Performance: Java is an interpreted language which means it can be slower than 
compiled languages like C++ or Fortran. For example, if you are running a CPU- 
intensive application like a video game, Java may not be the best choice because it could 
impact the performance. 

e Memory Management: Java uses automatic garbage collection which can be a 
disadvantage in situations where fine-grained control over memory is required. For 
example, in embedded systems or high-performance computing where memory is a 
limited resource, Java may not be the best choice because it can lead to memory leaks. 

e Security: Although Java provides a secure sandbox environment, it is still vulnerable to 
security issues. For example, the Java security model can be circumvented if a user runs 
a malicious applet or application that exploits vulnerabilities in the Java Virtual Machine 
(JVM). 

e Complexity: Java has a steep learning curve, especially for beginners. For example, the 
syntax of Java can be confusing, and it requires a lot of boilerplate code to accomplish 
even simple tasks. 

e Compatibility: Java is not always compatible with older versions of itself. For example, 
if you write code using the latest version of Java, it may not run on older versions of Java 


without modifications. 
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e Overhead: Java requires a significant amount of memory to run, and it can be resource- 
intensive. For example, if you are running multiple Java applications on a single 


machine, it can consume a significant amount of resources and slow down the system. 


It's important to note that many of these disadvantages can be mitigated through careful design 
and optimization of your Java applications. Additionally, Java has many advantages, such 
as its portability, that may make it a better choice for some projects than other programming 


languages. 


Here are some funny facts about Java: 


e Java is known for its slogan "Write Once, Run Anywhere," but some developers 
joke that it really means "Write Once, Debug Everywhere." 

e Java was originally called "Oak" because the developers liked the oak tree outside their 
office. However, when they found out that name was already trademarked, they had to 
change it to "Java." 

e The first version of Java was released in 1996, and it included a lot of bugs. One of the 
bugs was so bad that it caused the program to crash if you typed in the word "true" as a 
variable name. 

e Some developers refer to Java as "Just Another Vague Acronym" because of the 
many different interpretations of what the name means. 

e Java has been the subject of many jokes and memes in the programming community, 
including a popular meme that shows a picture of a coffee cup with the caption "I 
drink Java for breakfast.” 

e One of the features of Java is its ability to run code in a sandbox environment, which led 


to the joke that "Java is to JavaScript as ham is to hamster." 


While these may be funny, it's important to remember that is a powerful and widely-used 


programming language that has many practical applications. 
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Java is a versatile programming language with many practical applications in a wide range of 


industries. Here are some examples of applications of Java: 


e Web Applications: Java is used to develop server-side applications and dynamic 
websites using technologies like JSP (JavaServer Pages), Servlets, Spring, and Struts. 

e Mobile Applications: Java is used to develop Android applications, which are used by 
billions of users around the world. 

e Desktop Applications: Java is used to develop desktop applications like Eclipse, 
NetBeans, and OpenOffice. 

e Enterprise Applications: Java is used to develop large-scale enterprise applications such 
as banking systems, financial management systems, and inventory management systems. 

e Scientific Applications: Java is used to develop scientific and mathematical applications, 
such as those used in data analysis, simulations, and modeling. 

e Gaming: Java is used to develop games, such as Minecraft, which is one of the most 
popular video games of all time. 

e Internet of Things (IoT): Java is used to develop IoT applications and devices, such as 
smart homes and wearable technology. 

e Big Data: Java is used to develop big data applications, such as Hadoop and Spark, 


which are used to process and analyze large amounts of data. 


These are just a few examples of the many applications of Java. Its flexibility and versatility 


make it a popular choice for developers across many industries. 


"One of the things that Java is good at is giving you this 


homogeneous view of a reality that's usually very heterogeneous." 
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PYTHON - OVERVIEW 


Introduced in 1991, Python is an interpreted, high-level, all-purpose programming language. It has 
become one of the most popular programming languages in the world due to its simplicity, 


versatility, and ease of use. Here are some details about Python: 


Interpreted Language: Python runs without needing to be compiled because it is an 
interpreted language. The Python interpreter reads the code and executes it line by line, 
making it easier to test and debug code. 

High-Level Language: Python is a high-level language, which means that it abstracts away 
much of the underlying machine-level operations, making it easier to read and write code. 
This also makes Python easier to learn than low-level languages like assembly language. 
General-Purpose Language: Python is a general-purpose language, which means that it can 
be used for a wide range of applications, from web development and data analysis to 
scientific computing and artificial intelligence. 

Object-Oriented Language: Python is an object-oriented language, which means that it 
uses objects to represent data and behavior. This makes it easier to organize and manage 
code, and also allows for code reuse. 

Dynamic Typing: Python is dynamically typed, which means that the data type of a variable 
is determined at runtime, rather than being explicitly declared in the code. This allows for 
more flexible and expressive code, but can also lead to errors if types are not checked 
carefully. 

Garbage Collection: Python uses automatic garbage collection to manage memory, which 
means that the interpreter automatically frees up memory that is no longer being used by the 
program. 

Standard Library: Python comes with a large standard library that includes modules for 
tasks such as file I/O, network programming, regular expressions, and more. This makes it 
easy to perform many common programming tasks without needing to write additional code. 


Third-Party Libraries: Python also has a vast ecosystem of third-party libraries, including 


popular ones like NumPy, Pandas, TensorFlow, and Django, which extend the functionality 


of Python and allow it to be used for even more applications. 
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Syntax: Python has a simple and easy-to-read syntax that emphasizes readability and reduces 


the cost of program maintenance. Indentation is used to indicate block structure, and there are 


no semicolons or curly braces to clutter the code. 
Portability: Python code can be run on many different platforms, including Windows, Mac, 


Linux, and Unix, making it a highly portable language. 


Overall, Python's simplicity, versatility, and ease of use make it a great choice for a wide range of 


programming tasks. 


Here is the ''Hello World" program in Python: 


("Hello, World!") 


When you run this program, it will output the message "Hello, World!" to the console. This is a 


simple example of how to use the print function in Python to output text. 


In Python, you can add comments to your code to make it more readable and to explain what the 
code is doing. Comments are ignored by the Python interpreter, so they do not affect the 


behavior of your program. Here are some examples of Python comments: 


Single-line comments: 


# This is a single-line comment in Python 


In this example, the # character indicates that the rest of the line is a comment. Anything 


following the # character on the same line will be ignored by the Python interpreter. 


Multi-line comments: 
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In this example, the comment is enclosed in triple quotes ("""). This allows the comment to 
span multiple lines. However, multi-line comments are not commonly used in Python because 
single-line comments are usually sufficient. Comments can also be used to temporarily disable 


code, for testing or debugging purposes. Here's an example: 


# This line of code is currently not needed 


# print("Hello, World!") 


In this example, the print("Hello, World!") statement is commented out. This means that 
it will not be executed when the program is run. However, if you later need to re-enable the code, 
you can simply remove the # characters. Comments are an important tool for making your code 
more readable and understandable, both for yourself and for others who may need to read or 
modify your code. By adding comments, you can explain what your code is doing, why you 
made certain design decisions, and any other important information that will help others 


understand your code. 


In Python, variables are used to store data values. They are like containers that hold values that 
can be accessed and manipulated throughout the program. Here are some examples and 


explanations of variables in Python: 


e Numeric Variables: Numeric variables are used to store numerical values such as 


integers or floating-point numbers. 


# Example of numeric variables 


In this example, x is an integer variable that stores the value 10 and y is a floating-point variable 


that stores the value 3.14. 
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e String Variables: String variables are used to store text values. They are enclosed in 


either single quotes ('') or double quotes (""). 


# Example of string variables 


name = "John Doe" 


message = ‘Hello World! ' 


In this example, name is a string variable that stores the value "John Doe" and message is a 


string variable that stores the value "Hello World!”. 


e Boolean Variables: Boolean variables are used to store boolean values, which are either 


True or False. 


# Example of boolean variables 


is _python_fun = True 


is_ coding hard = False 


In this example, is_python_fun is a boolean variable that stores the value True and is_coding_ hard 


is a boolean variable that stores the value False. 


e List Variables: List variables are used to store a collection of values, which can be of different 
data types. Lists are created by enclosing the values in square brackets [] and separating them 


with commas. 


of list variables 


fruits = ['apple', ‘banana’, ‘orange’ ] 


numbers = [1, 2, 3, 4, 5] 
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In this example, fruits is a list variable that stores the values ‘apple’, ‘banana’, and ‘orange’ and 


numbers is a list variable that stores the values 1, 2, 3, 4, and 5. 


In Python, a dictionary is a collection of key-value pairs. It is a built-in data type that is commonly used 
to store and manipulate data in a flexible and efficient way. Here are some examples of dictionary 


variables in Python: 


Example 1: Creating a Dictionary 


person = { 


(person) 


Output: 


In this example, we're creating a dictionary variable called person that contains three key- 
value pairs. The keys are "name", "age", and "city", and the corresponding values are "John 


Doe", 30, and "New York". 


Example 2: Accessing Values in a Dictionary 


person = { 


(person[ ]) 
(person[ ]) 


Output: 


John Doe 


30 
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In this example, we're accessing the values of the "name" and "age" keys in the person dictionary 


using square bracket notation. The values are then printed to the console. 


Example 3: Updating a Dictionary 


person = {"name": 


person = 


(person) 


Output: 


In this example, we're updating the value of the "age" key in the person dictionary from 30 to 31 


using square bracket notation. The updated dictionary is then printed to the console. 


Example 4: Adding a Key- Value Pair to a Dictionary 


person = { 


person[ 


(person) 


Output: 


{'name': 'John Doe', ‘age’: 30, ‘city': ‘New York', ‘state’: "New York'} 


In this example, we're adding a new key-value pair to the person dictionary using square bracket 
notation. The new key is "state" and the value is "New York". The updated dictionary is then 


printed to the console. 
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Example 5: Deleting a Key- Value Pair from a Dictionary 


person = { 


person[ 


(person) 


Output: 


{'name': 'John Doe', ‘age’: 30} 


In this example, we're deleting the key-value pair for the "city" key in the person dictionary 


using the del statement. The updated dictionary without the "city" key is then printed to the 
console. These are just a few examples of variables in Python. Variables can hold many 


different types of values and can be manipulated in various ways throughout a program. 


In Python, there are three main types of numerical data: integers, floating-point numbers, and 


complex numbers. 


1. Integers: Integers are whole numbers, which means they do not have decimal points. 


They can be positive, negative, or zero. Integers in Python are of type 'int'. For 


example: 


2. Floating-point numbers: Floating-point numbers are decimal numbers, which means 


they have decimal points. They can be positive, negative, or zero. Floating-point numbers 


in Python are of type "float'. For example: 
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Complex numbers: Complex numbers are numbers with both real and imaginary parts. They are 


expressed in the form a + bj, where a and b are real numbers and j is the imaginary unit (square 


root of -1).Complex numbers in Python are of type 'complex'. For example: 


Here are some examples of using these types of numerical data in Python: 


# Integer arithmetic 


print(x + y) # Output: 8 

print(x - y) # Output: 2 

print(x * y) # Output: 15 

print(x / y) # Output: 1.6666666666666667 
print(x // y) # Output: 1 (integer division) 


print(x % y) # Output: 2 (modulus or remainder) 


Floating-point arithmetic 
3.14 
2.0 
print(a + b) # Output: 5.14 
print(a - b) # Output: 1.14 
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print(a * b) # Output: 


print(a / b) # Output: 


Complex arithmetic 
2+ 33 
e = -4j 
print(d + # Output: (2-13) 
print(d - # Output: (2+5j) 
print(d * # Output: (-12+8j) 
print(d / # Output: (@.75-0.5j) 


In addition to the basic arithmetic operations shown above, Python provides many built-in 


functions for working with numerical data. Here are some commonly used functions: 


e abs(): Returns the absolute value of a number. 


print(abs(-5)) # Output: 5 
print(abs(5)) # Output: 5 


e round(): Rounds a number to the nearest integer or to a specified number of decimal 


places. 


print(round(3.14159)) # Output: 3 
print(round(3.14159, 2)) # Output: 3.14 


e pow(): Raises a number to a specified power. 


print(pow(2, 3)) # Output: 8 


print(pow(2, -3)) # Output: @.125 


e min(): Returns the minimum value of a sequence of numbers. 
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print(min(1, 2, 3)) # Output: 1 


print(min(-1, -2, -3)) # Output: -3 


e max(): Returns the maximum value of a sequence of numbers. 


print(max(1, 2, 3)) # Output: 3 
print(max(-1, -2, -3)) # Output: -1 


e sum(): Returns the sum of a sequence of numbers. 


print(sum([1, 2, 3])) # Output: 6 


e sqrt(): Returns the square root of a number. 


import math 


print(math.sqrt(16)) # Output: 4.0 


e floor(): Returns the largest integer less than or equal to a number. 


import math 


print(math.floor(3.7)) # Output: 3 


e ceil(): Returns the smallest integer greater than or equal to a number. 


import math 


print(math.ceil(3.7)) # Output: 4 


e random(): Generates a random float between 0 and 1. 


import random 


print(random.random()) # Output: a random float between @ 
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These are just a few examples of the many built-in functions available for working with 


numerical data in Python. 


In Python, casting refers to the process of converting one data type to another. Here are some 


examples of casting in Python: 


e int(): Converts a value to an integer. 


Det 


print(int(x)) # Output: 5 


e float(): Converts a value to a floating-point number. 


print(float(x)) # Output: 5.0 


e str(): Converts a value to a string. 


print(str(x)) # Output: "5" 


e bool(): Converts a value to a Boolean value. 


a) 
print(bool(x)) # Output: False 


e listQ): Converts a sequence to a list. 


xX = €L, 2, 3) 
print(list(x)) # Output: [1, 2, 3] 
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e tuple(): Converts a sequence to a tuple. 


xX = [52,3] 


print(tuple(x)) # Output: (1, 2, 3) 


e set(): Converts a sequence to a set. 


print(set(x)) # Output: {1, 2, 3} 


e dict(): Converts a sequence of key-value pairs to a dictionary. 


x = [( g Ls % 9 2s pal 
print(dict(x)) # Output: {'a': 1, 


Casting is useful when you need to convert data from one type to another. For example, you 
may need to convert a string input to a numeric type in order to perform mathematical operations 
on it. Casting can also be used to convert data between Python's built-in data structures, such 
as , or to convert data between different types of collections, such as converting a 


sequence to a set. 


In Python, a string is a sequence of characters enclosed in either single quotes (‘ ') or double 
quotes (" "). Strings are a fundamental data type in Python and are widely used in 


programming. Here are some examples of strings: 


string1 
string2 


string3 
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In the examples above, string1 and stringz2 are string literals that contain alphanumeric 
characters and punctuation. string3 is a string that contains only digits. Python strings support 
several operations such as indexing, slicing, concatenation, repetition, and more. Let's discuss 


some of these operations in more detail below: 
e Indexing 


Indexing allows you to access individual characters in a string. The index of the first character is 
0, and the index of the last character is -1. You can use square brackets to specify the index of 


the character you want to access. 


string = ‘Hello, world!' 


print(string[@]) # Output: 


print(string[4]) # Output: 
print(string[-1])  # Output: 


e Slicing 


Slicing allows you to extract a portion of a string. You can specify a range of indices to extract 


using the start: end syntax. The start index is inclusive, and the end index is exclusive. 


string = ‘Hello, world!' 
print(string[@:5]) # Output: ‘Hello’ 
print(string[7:]) # Output: ‘world!’ 


e Concatenation 


Concatenation allows you to join two or more strings together using the + operator. 


string1 = ‘Hello, ' 


string2 "world! ' 


string3 string1 + string2 


print(string3) # Output: ‘Hello, world!' 
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e Repetition 


Repetition allows you to repeat a string multiple times using the * operator. 


string = 


(string * 3) # Output: ‘Hello, Hello, Hello, ' 


e Length 


You can find the length of a string using the len() function. 


string = 


( (string) ) # Output: 13 


e Formatting 


String formatting allows you to insert values into a string using placeholders. There are several 
ways to do string formatting in Python, but the most common method is to use the . format() 


method. 


name 


age = 


( ‘ (name, age)) 


# Output: 'My name is Alice and I am 25 years old.' 


Overall, strings are a powerful and versatile data type in Python that can be used to 


manipulate and store text data. 


Python operators are special symbols that carry out operations on variables and values. Python 
provides various types of operators, including arithmetic operators, comparison operators, logical 


operators, and assignment operators. Here's a brief overview of Python operators: 
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e Arithmetic Operators: These are used to perform mathematical operations, such as 
addition, subtraction, multiplication, division, modulus, exponentiation, and floor 
division. Examples include +, -, *, /, %, **, and //. 

e Comparison Operators: These are used to compare two values and return a boolean 
value (True or False). Examples include ==, !=, >, <, >=, and <=. 

e Logical Operators: These are used to combine or invert boolean expressions. Examples 
include and, or, and not. 

e Assignment Operators: These are used to assign a value to a variable. Examples 
include =, +=, -=, *=, /=, %=, and //=. 

e Bitwise Operators: These are used to perform bitwise operations on integers. Examples 
include & |, *, ~, <<, and >>. 

e Membership Operators: These are used to test if a value is a member of a sequence. 
Examples include in and not in. 

e Identity Operators: These are used to test if two variables point to the same object. 


Examples include is and is not. 


You can use these operators in your Python code to perform various operations on variables and 


values. For example: 
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print(a 
print(a 
print(a 
print(a 
print(a 


print(a 


print(a > b b > c) # Output: True 
print(a < b b > c) # Output: True 
a == b) # Output: True 


# Using the ~in~ operator 
fruits , 


fruits: 


print( 


# Output: Yes, banana is in the fruits list. 


fruits: 


print ( 


print ( 


# Output: No, pear is not in the fruits list. 


# Using the “not in operator 
if ‘pineapple’ not in fruits: 

print("Yes, pineapple is not in the fruits list.") 
else: 


print("No, pineapple is in the fruits list.") 


# Output: Yes, pineapple is not in the fruits list. 


if ‘orange’ not in fruits: 


print("Yes, orange is not in the fruits list.") 


else: 


print("No, orange is in the fruits list.") 


# Output: No, orange is in the fruits list. 


In the first example, we check if 'banana' is in the fruits list using the in operator, and it 
returns True. In the second example, we check if 'pear' is in the fruits list using the in 
operator, and it returns False, so we print "No, pear is not in the fruits list." In the third example, 
we check if 'pineapple' is not in the fruits list using the not in operator, and it returns True. 
In the fourth example, we check if ‘orange’ is not in the fruits list using the not in operator, 


and it returns False, so we print "No, orange is in the fruits list." 


In Python, a list is an ordered collection of items or elements that can be of any data type. Lists 
are defined using square brackets [ ] and each item in the list is separated by a comma. For 


example: 


myclist. = [1,25 3545-5) 
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Lists are mutable, which means that their values can be changed after they are created. You can 
add, remove, or modify items in a list. Here are some examples of common operations you 


can perform on lists: 


e Accessing Elements: You can access individual elements of a list using their index, 
which starts at 0. For example: 


print(my_list[@]) 


e Slicing: You can also access a subset of elements in a list using slicing. Slicing uses a 


colon (:) to separate the start and end indices. For example: 


print(my_list[1:3]) 


e Appending Elements: You can add new elements to the end of a list using the 


append() method. For example: 


my list (6) 


(my_list) # Output: [1, 


e Removing Elements: You can remove elements from a list using the remove() method. 


For example: 


my list (3) 


(my_list) # Output: [1, 


e Checking if an Element is in a List: You can check if an element is in a list using the in 


keyword. For example: 


print(3 in my_list) 
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Lists are a very powerful data structure in Python and are used extensively in many different 


applications. 


In Python, a tuple is an ordered, immutable collection of elements that can contain any type of 
data. Tuples are created using parentheses () and each element is separated by a comma. Here 


is an example of creating a tuple: 


my tuple = (1, 2, 3, ‘hello’, True) 


Tuples can also be created without parentheses, by simply separating the elements with commas: 


"hello', True 


Tuples can contain elements of different types, including other tuples: 


nested tuple = ((1, 2), (‘a', 'b', ‘'c'), True) 


Tuples are immutable, which means that once a tuple is created, its elements cannot be 


changed. However, if a tuple contains mutable objects like lists, the objects inside the tuple can 
be modified. Tuples can be accessed using indexing, which starts from @. Here's an example 


of accessing the first element of a tuple: 


first_element = my_tuple[@] 


Tuples also support slicing, which allows you to extract a portion of the tuple. Here's an 


example of getting the first two elements of a tuple: 


first_two_elements = my_tuple[:2] 
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Tuples support several built-in methods like count() and index(). The count() method 
returns the number of times a specified element appears in the tuple, while the index() method 


returns the index of the first occurrence of a specified element in the tuple. 


my tuple = (1, 2, 3, ‘ 5 dy 2. 3) 


count_of_1 = my_tuple.count(1) # 2 
index_of_hello = my_tuple.index( ) # 


Tuples are often used to group related data together. For example, a tuple can be used to 


represent a point in a 2D coordinate system: 


point = (3, 4) 


Tuples can also be used to return multiple values from a function: 


def get_name_and_age(): 
name = 
age = 30 


name, age 


name, age = get_name_and_age() 


In the above example, the function get_name_and_age() returns a tuple containing the name 


and age. These values are then assigned to the variables name and age using tuple unpacking. 


Python sets are a built-in data structure that allows you to store a collection of unique 
elements. The elements of a set can be of any immutable data type, such as numbers, strings, or 
tuples. The syntax for creating a set is to enclose a comma-separated list of elements in curly 


braces ({}) or by using the set() constructor function. For example: 
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# create a set using curly braces 


my set = {1, 2, 3, 4, 5} 


# create a set using the set() constructor 


my_other_set = set([5, 6, 7, 8, 9]) 


Note that when creating an empty set, you must use the set() constructor, as {} creates an 


empty dictionary in Python. Some of the key characteristics of sets are: 


1. Sets only store unique elements: If you try to add an element to a set that already exists 
in the set, it will be ignored. 

2. Sets are unordered: Unlike lists and tuples, sets do not maintain any particular order for 
their elements. 


3. Sets are mutable: You can add and remove elements from a set after it has been created. 


Here are some common operations you can perform with sets in Python: 


e Adding elements to a set: You can add elements to a set using the add() method. 


my set = {1, 2, 3} 
my_set.add(4) 


print(my_set) # outputs {1, 2, 3, 4} 


e Removing elements from a set: You can remove elements from a set using the 


remove() method. 


my set = {1, 2, 3, 4} 


my _set.remove(4) 


print(my_set) # outputs {1, 2, 3} 
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e Checking if an element is in a set: You can use the in keyword to check if an element 


is in a Set. 


my set = {1, 2, 3} 


print(2 my_set) # outputs True 
print(4 my_set) # outputs False 


e Combining sets: You can combine two sets using the union() method or the | 


operator. 


set1 = {1, 2, 3} 
set2 = {3, 4, 5} 
union_set = set1.union(set2) 


print(union_set) # outputs {1, 2, 3, 4, 5} 


# using the | operator 
union_set2 = set1 | set2 


print(union_set2) # outputs {1, 2, 3, 4, 5} 


e Finding the intersection of sets: You can find the common elements between two sets 


using the intersection() method or the & operator. 


set1 = {1, 2, 3} 
set2 = {3, 4, 5} 
intersection set = set1.intersection(set2) 


print(intersection_set) # outputs {3} 


# using the & operator 


intersection _set2 = set1 & set2 


print(intersection_set2) # outputs {3} 
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e Finding the difference between sets: You can find the elements that are in one set but 


not in the other using the difference() method. 


= 41, 2, 
= {3, 4, 


difference _set = set1.difference(set2) 


(difference set) # outputs {1, 2} 


In this example, set1 contains the elements {1, 2, 3} and set2 contains the elements {3, 
4, 5}. The difference() method is called on set1 with set2 passed as an argument. This 
returns a new set containing the elements that are in set1 but not in set2, which in this case is 


{1, 2}. Alternatively, you can use the - operator to find the difference between sets: 


seti1 = {1, } 
set2 = {3, 4, 5} 


difference set = set1 - set2 


(difference_set) # outputs {1, 2} 


In this example, the operator is used to subtract set2 from set1, which produces the same 


result as using the difference() method. 


A dictionary in Python is a collection of key-value pairs, where each key is unique and 
associated with a value. It is also known as an associative array, hash map or a hash table in 
other programming languages. In Python, dictionaries are created using curly braces {} or the 
dict() constructor function. The keys and values in a dictionary can be of any data type, 


including strings, integers, floats, lists, or even other dictionaries. However, keys must be 
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immutable types such as strings, numbers or tuples. Here's an example of how to create a 


dictionary in Python: 


# create a dictionary using {} 


my dict = {'key1': ‘valuel1', 'key2': 'value2', '‘key3': 'value3'} 


# create a dictionary using dict() 


my dict = dict(keyl='value1', key2='value2', key3='value3') 


To access a value in a dictionary, you can use the key inside square brackets: 


# access a value using a key 


my _dict{ ‘key1' 


You can also add, remove or modify items in a dictionary: 


# add a new key-value pair 


my_dict[ 'key4'] = 'value4' 


# remove a key-value pair 


del my_dict[ 'key3'] 


# modify a value 


my_dict[ 'key2'] = 'new_value2' 


Dictionaries also have several built-in methods to perform common operations, such as getting a 


list of keys or values: 
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# get a list of keys 


my_dict.keys() 


# get a list of values 


my_dict.values() 


Overall, dictionaries are a powerful data structure in Python that allow you to store and 


manipulate data in a flexible and efficient way. 


In Python, if...else is a conditional statement that allows you to execute certain blocks of 
code based on whether a condition is true or false. The basic syntax of an if. ..else statement 


in Python is: 


if condition: 
# code to execute if condition is True 
else: 


# code to execute if condition is False 


The condition is a Boolean expression that evaluates to either True or False. If the 
condition is True, the code block inside the if statement is executed, and if the condition 


is False, the code block inside the else statement is executed. Here's an example: 
age = 
if age >= 


print("You are an adult.") 


else: 


print("You are not an adult 


1051 


In this example, if the value of age is greater than or equal to 18, the message "You are an 
adult." will be printed to the console. Otherwise, the message "You are not an adult yet." will be 
printed. You can also add more conditions to your if...else statement using elif (short for 


"else if”): 


In this example, if the value of age is less than 18, the message "You are not an adult yet." will 
be printed. If age is greater than or equal to 18 but less than 30, the message "You are a young 
adult." will be printed. And if age is greater than or equal to 3@, the message "You are an adult." 
will be printed. if. . .e1se statements can also be nested inside other if. ..e1se statements to 
create more complex conditions. However, it's important to keep the code readable and not to 
create excessively nested statements. Overall, if. ..else statements are a fundamental control 
structure in Python that allow you to make decisions based on conditions and execute code 


accordingly. 


In Python, loops are used to execute a block of code repeatedly, based on a specific condition 


or range of values. There are two main types of loops in Python: for loops and while loops. 


e For Loops 


A for loop is used to iterate over a sequence of values (such as a list, tuple or string) or a 


range of numbers. The basic syntax of a for loop in Python is: 
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for variable in sequence: 


# code to execute 


Here's an example of a for loop that iterates over a list of names and prints each name to the 


console: 


for name in names: 


print(name) 


This loop will print: 


Alice 
Bob 


Charlie 


You can also use the range() function to generate a sequence of numbers to iterate over: 


for i in range(5): 


print(i) 


This loop will print: 
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e While Loops 


A while loop is used to execute a block of code repeatedly as long as a condition is true. 


The basic syntax of a while loop in Python is: 


condition: 


# code to execute 


Here's an example of a while loop that counts from 0 to 4 and prints each number to the 


console: 


while i < 5: 
print(i) 


i+=1 


This loop will print: 


You need to be careful with while loops, because if the condition is never met, the loop will 


continue to run indefinitely, causing what's known as an infinite loop. You can use break and 


continue statements to control the flow of the loop and exit early if necessary. 
Loop Control Statements 


In addition to break and continue, there are other loop control statements you can use in Python: 
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e break: exits the loop immediately, skipping any remaining iterations. 
e continue: skips the current iteration and goes to the next one. 
e pass: does nothing, used as a placeholder when a statement is required but you don't 


want to execute any code. 


Here's an example of a for loop that uses break and continue: 


for i in range(1@): 


es == 
break 
elif i% 2 == 
continue 
else: 


print(i) 


This loop will print: 


The loop starts at @ and goes up to 9. When i is equal to 5, the break statement is executed, 


and the loop exits early. When i is even, the continue statement is executed, and the loop skips 
the rest of the code and goes to the next iteration. Otherwise, the loop prints the value of i. 
Overall, loops are a fundamental concept in programming that allows you to execute code 


repeatedly and perform complex operations on large datasets. 


1055 


A function in Python is a self-contained block of code that performs a specific task. It takes 
input(s) (if any), processes the input(s), and produces output(s) (if any). In Python, a function is 
defined using the def keyword followed by the function name, input parameters (if any), and a 
colon (:). The body of the function is indented and contains the code to be executed when the 
function is called. Here is a simple example of a function that takes two input parameters, 


adds them together, and returns the result: 


(x, y): 


result = x + y 


result 


In this example, add_numbers is the function name, x and y are the input parameters, result 
is a variable that holds the sum of x and y, and return result specifies the output of the 


function. To call this function, you simply provide values for x and y in the parentheses: 


= add_numbers(5, 3) 


( ) # Output: 8 


This will call the add_numbers function with x = 5 andy = 3, and assign the result (8) to 
the variable sum. The print statement will then output the value of sum. Functions can also 
have optional parameters, default values, and can return multiple values using tuples. They 
can also be used to encapsulate complex operations and simplify the code by breaking it down 


into smaller, reusable components. 


A lambda _ function in Python is a small anonymous function that can have any number of 
parameters, but can only have one expression. The syntax for creating a lambda function is to use 


the lambda keyword followed by the parameters (if any) separated by commas, followed by a 
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colon, and then the expression. Here is a simple example of a lambda function that takes two 


parameters and returns their sum: 


= lambda x, y: 


In this example, lambda is the keyword used to define the function, x and y are the parameters, 
and x + y is the expression that is evaluated when the function is called. Lambda functions 
are often used as a way to define small, one-off functions that can be passed as arguments to 
other functions. For example, you can use a lambda function to define the key parameter for 


sorting a list: 


numbers = 


sorted_numbers = (numbers, key=lambda x: x) 


(sorted_numbers) # Output: [1, 


In this example, the sorted function is called with numbers as the first argument and a 
lambda function as the second argument. The lambda function takes a single parameter x and 
returns X, which is used as the sorting key. Lambda functions are also used in functional 
programming paradigms, where they can be used to define higher-order functions that take other 


functions as parameters or return functions as values. 


In Python, a class is a blueprint for creating objects. An object is an instance of a class that 


contains data (attributes) and functions (methods). Here is an example of a class in Python: 


(self, name, age): 


self.name = name 


self.age = age 
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In this example, Person is the name of the class. The __init__ method is a special method 


called the constructor, which is called when an object is created. The constructor takes two 
parameters, name and age, which are used to initialize the name and age attributes of the 
object. The greet method is a function that takes no parameters and prints a message that 
includes the name and age attributes of the object. To create an object of the Person class, you 


would use the following syntax: 


= Person("Alice", 25) 


This creates a new object of the Person class with the name attribute set to "Alice" and the age 
attribute set to 25. You can access the attributes and methods of an object using the dot (.) 


operator. For example: 


(person.name) # Output: 


person. () # Output: 


In this example, the name attribute of the person object is accessed using the dot operator, and 
the greet method is called on the person object. Classes and objects are a fundamental 
concept in object-oriented programming (OOP), which is a programming paradigm that 
emphasizes the use of classes and objects to model real-world entities and their relationships. 
OOP provides a way to encapsulate data and behavior into reusable and modular components, 


which makes it easier to write and maintain complex software systems. 
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In Python, an iterator is an object that can be iterated (looped) upon. 


__iter__() and __next__(). The __iter__() method returns the iterator object itself, and 
the __next__() method returns the next value in the iteration sequence. When there are no 
more items to return, the __next__() method should raise the StopIteration exception. 


Here is an example of an iterator in Python: 


MyIterator: 
__init__(self): 


self.counter 


__iter_ (self): 
self 


__next__(self): 


self.counter < 5: 
self.counter += 1 


self.counter 


StopIteration 


In this example, MyIterator is a class that implements an iterator. The __init__() method 
initializes the counter attribute of the iterator to 0. The __iter__() method returns the 
iterator object itself, and the __next__() method returns the next value in the iteration 
sequence. In this example, the iteration sequence consists of the numbers from 1 to 5. The 
__next__() method checks if the counter attribute is less than 5. If it is, it increments the 
counter attribute and returns its value. If the counter attribute is equal to or greater than 5, it 
raises the StopIteration exception to indicate that there are no more items in the iteration 
sequence. To use an iterator, you can use a for loop or the built-in next() function. For 


example: 
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my iterator = MyIterator() 


# Using a for loop 
num my_iterator: 


print(num) 


# Using the next() function 
print(next(my_iterator) ) 
print(next(my_iterator) ) 
print(next(my_iterator) ) 
print(next(my_iterator) ) 


print(next(my_iterator) ) 


print(next(my_iterator) ) 


Output: 1 
Output: 2 
Output: 3 
Output: 4 
Output: 5 


Raises StopIteration exception 


In this example, the MyIterator class is instantiated as my_iterator. The for loop and 


next() function are used to iterate over the values returned by the MyIterator object. 


Iterators are used extensively in Python, especially with built-in functions such as range(), 


map(), and filter(). 


In Python, JSON 


is a popular data interchange format that is used to 


represent data structures as text. JSON is a lightweight format that is easy for humans to read 


and write, and easy for machines to parse and generate. The Python standard library provides 


two modules for working with JSON: 


e json: This module provides methods for encoding Python objects as JSON strings and 


decoding JSON strings into Python objects. 


e simplejson: This is a third-party module that provides a more feature-rich JSON 


implementation than the built-in json module. 


Here is an example of how to use the json module to encode and decode JSON data in Python: 
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import json 


# Encoding Python data as a JSON string 


data = {'name': ‘Alice', ‘age’: } 


json_data = json.dumps(data) 


print(json_data) # Output: {"name": "Alice", 


# Decoding JSON data into a Python object 
json_data = '{"name": "Alice", "age": 25}' 
data = json.loads(json_data) 


print(data) # Output: {'name': ‘Alice’, ' 


In this example, the json.dumps() method is used to encode a Python dictionary as a JSON 
string, and the json.loads() method is used to decode a JSON string into a Python 
dictionary. JSON supports a limited set of data types, including strings, numbers, boolean 
values, null, arrays, and objects. When encoding Python objects as JSON data, the json module 
automatically converts compatible data types to their JSON equivalents. Here is an example of 


encoding a Python object with the json module: 


import json 


class 
def (self, name, age): 
self.name = name 


self.age = age 


person = Person("Alice", ») 


json_data = json.dumps(person. dict_ ) 


print(json_data) # Output: {"name": "Alice", "age": 


1061 


In this example, a custom Python object of the Person class is created and encoded as a JSON 
string using the json.dumps() method. The __dict__ attribute is used to convert the object's 
attributes to a dictionary that can be encoded as JSON. JSON is commonly used in web 
development for exchanging data between client and server, as well as in data storage and 


transfer applications. 


In Python, try and except are used for error handling. The basic idea is to try a block of code 
that may raise an exception (i.e., an error), and then handle that exception if it occurs. Here's the 


basic syntax: 


# code that may raise an exception 


ExceptionType: 


# code to handle the exception 


The try block contains the code that you want to execute, and the except block contains the 
code that should be executed if an exception of type ExceptionType occurs. If an exception 
occurs in the try block, Python will jump to the except block and execute its code. You can 


use multiple except blocks to handle different types of exceptions. For example: 


# code that may raise an exception 


TypeError: 


# code to handle a TypeError exception 


ValueError: 


# code to handle a ValueError exception 
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If the code in the try block raises a TypeError exception, the first except block will be 
executed. If it raises a ValueError exception, the second except block will be executed. You 
can also include a finally block, which will be executed regardless of whether an exception 


occurred or not. For example: 


# code that may raise an exception 


ExceptionType: 


# code to handle the exception 


# code that should be executed regardless of whether an exception occurred or not 


The finally block will be executed after the try and except blocks, regardless of whether an 
exception occurred or not. This is useful for cleaning up resources or closing files, for example. 
Overall, try and except are an important part of Python error handling, allowing you to 


gracefully handle errors and prevent your code from crashing. 


In Python, pip is a package manager used to install and manage software packages written in 
Python. It makes it easy to install and uninstall Python packages, as well as manage 
dependencies between packages. pip is included with most Python installations by default, and 
can be accessed from the command line by typing pip followed by a command. Here are some 


common pip commands: 


e pip install package name: installs a package from the Python Package Index 
(PyPI) or another package repository. 

e pip uninstall package_name: uninstalls a package. 

e pip list: lists all installed packages. 

e pip freeze: lists all installed packages in a format that can be used to 
create a requirements.txt file, which is commonly used to specify the 


dependencies of a Python project. 
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e pip search package _name: searches for a package on PyPI or another package 


repository. 


You can also use pip to install packages from a requirements.txt file using the following 


command: 


pip install -r requirements. txt 


This will install all the packages listed in the requirements.txt file. In addition to the standard 
pip command, there are several third-party tools and libraries that extend or enhance its 
functionality, such as virtualenv and conda. These tools allow you to create isolated Python 
environments with their own package installations, making it easy to manage dependencies 


between projects and avoid conflicts between different packages. 


In Python, file handling refers to the process of working with files on the file system, such 
as reading from or writing to a file. Python provides a built-in open() function to work with 


files. Here's how to open a file for reading: 


f = ( ) ) 


This opens the file filename.txt in read mode. The open() function returns a file object, 
which you can use to read data from the file. To read the entire contents of the file, you can use 


the read() method: 


data = f.read() 


After you're done reading from the file, you should close it using the close() method: 


f.close() 
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Here's how to open a file for writing: 


This opens the file Filename.txt in write mode. To write data to the file, you can use the 


write() method: 


After you're done writing to the file, you should close it using the close() method: 


f.close() 


It's a good practice to always close files after you're done working with them. Alternatively, you 


can use a "with" statement to automatically close the file when you're done with it: 


( 


data = f.read() 


This automatically closes the file after the "with" block is finished, even if an error occurs. In 
addition to reading and writing files, you can also append to an existing file using the "a" mode, 
or read and write to a file simultaneously using the "r+" or "w+" modes. For more information, 


check out the Python documentation on file handling: 


https: //docs.python.org/3/tutorial/inputoutput.html#reading-and-writing-files 


Python is a popular programming language for data analysis and manipulation tasks. It provides 
a variety of libraries and frameworks that can be used to work with different databases, including 
MySQL. MySQL is an open-source relational database management system that is widely used in 


web applications. It uses SQL (Structured Query Language) to interact with the database 
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and perform various operations like insert, update, delete, and retrieve data. To work with 
MySQL in Python, you can use a Python tO like mysql-connector- 
python, PyMySQL, or MySQLdb. These libraries provide a set of methods and classes to connect 
to a MySQL database, execute SQL queries, and fetch data from the database 


e Install the MySQL connector library of your choice using pip: 


pip install mysql-connector-python 


e Connect to the MySQL database using the connect() method: 


mysql.connector 


mydb = mysql.connector.connect( 
host= 5 


user= 


password= 


database= 


e Create a cursor object to execute SQL queries: 


mycursor = mydb.cursor() 


e Execute a SQL query using the execute() method: 


mycursor.execute( ») 


e Fetch the data using the fetchal1l() or fetchone() method: 
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result = mycursor.fetchall() 


e Iterate through the result set and print the data: 


row result: 


(row) 


You can also perform other operations like insert, update, and delete data using SQL queries in Python. 
Overall, Python provides an easy and flexible way to work with MySQL databases, making it a popular 


choice for data analysis and web development tasks. 


Python has become the go-to language for many data scientists due to its simplicity, versatility, 
and powerful libraries and frameworks. Python provides a wide range of libraries and frameworks for 
data analysis and manipulation, including NumPy, Pandas, Matplotlib, Scikit-learn, TensorFlow, Keras, 
and many more. These libraries and frameworks provide various functionalities such as data 


manipulation, visualization, statistical analysis, machine learning, and deep learning. 


e NumPy is a library for numerical computing in Python. It provides a multidimensional array 
object, which allows efficient computation on large datasets. NumPy also provides various 
mathematical functions and operations for array manipulation. 

e Pandas is a library for data manipulation and analysis in Python. It provides data structures for 
handling tabular data, including DataFrame and Series objects. Pandas allow easy 
manipulation of data, including data cleaning, merging, grouping, and filtering. 

e Matplotlib is a library for data visualization in Python. It provides various plotting functions to 
create different types of plots, including line plots, scatter plots, bar plots, histograms, and more. 

e Scikit-learn is a library for machine learning in Python. It provides various algorithms for 
classification, regression, clustering, and dimensionality reduction. Scikit-learn also provide tools 
for model selection, evaluation, and preprocessing. 

e = TensorFlow is an open-source library for machine learning developed by Goog]e. It provides a 


platform for building and training machine learning models, including deep learning models. 
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TensorFlow supports various neural network architectures and allows efficient computation on 


GPUs. 
e Keras is a high-level neural networks API built on top of TensorFlow. It provides a simplified 


interface for building and training deep learning models, making it easy for beginners to get 


started with deep learning. 


Overall, Python provides a comprehensive set of libraries and tools for data science and analytics, 
making it a popular choice for data scientists and analysts. With its simplicity, versatility, and powerful 


libraries and frameworks, Python has become the go-to language for data science and analytics tasks. 


Advantages of Python: 


1. Easy to Learn and Use: Python has a simple and easy-to-read syntax, making it easy for 
beginners to learn and write code. It has a large standard library and many third-party 


libraries that can be easily installed and used in Python programs. Example: Here's a 


simple Python program that prints "Hello, World!" to the console: 


2. Versatility: Python is a versatile language that can be used for a wide range of tasks, 
including web development, data analysis, machine learning, and more. Example: Here's 


a simple Python program that calculates the sum of two numbers: 


3. Large Community: Python has a large and active community of developers, which 


means there are plenty of resources, tutorials, and documentation available online. 


Example: The Python community has developed many useful libraries and frameworks 


1068 


for various tasks, such as NumPy for numerical computing, Pandas for data analysis, and 
Flask for web development. 

Cross-platform: Python is a cross-platform language, which means it can run on 
different operating systems like Windows, Mac, and Linux. Example: Here's a simple 


Python program that prints the current time on different platforms: 


datetime 


current_time = datetime.datetime.now() 


(current_time) 


Disadvantages of Python: 


1. 


Speed: Python is an interpreted language, which means it can be slower than compiled 
languages like C++ or Java. Example: If you have a Python program that performs 
complex mathematical operations on large datasets, it may take longer to execute than the 
same program written in a compiled language. 

Weak in Mobile Computing: Python is not well-suited for mobile computing, as it 
requires a large runtime environment and may not be optimized for mobile devices. 
Example: If you want to develop a mobile app that requires high performance and low 
memory usage, you may want to consider using a different language like Swift or 
Kotlin. 

Not Ideal for Memory-intensive Tasks: Python is not ideal for memory-intensive tasks, 
as it has limitations in managing memory efficiently. Example: If you want to develop a 
program that requires large amounts of memory, like a video game or a scientific 
simulation, you may want to consider using a different language like C++ or Fortran. 
Not Ideal for Real-time Applications: Python is not ideal for real-time applications, as 
it has limitations in handling time-critical tasks. Example: If you want to develop a 
program that requires real-time performance, like a trading system or a control system, 


you may want to consider using a different language like C or Rust. 
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Java: 


Here is a brief comparison of C, C++, Java, and Python: 


A low-level programming language used for system programming, embedded systems, and operating 
systems. 
Provides direct memory access and low-level control over hardware resources. 


Does not support object-oriented programming (OOP) and automatic memory management. 


An extension of C that adds OOP features. 
Used for developing applications and software that require high performance and low-level hardware 
access. 


Provides access to memory management and supports encapsulation, polymorphism, and inheritance. 


A high-level programming language designed for cross-platform applications. 

Runs on the Java Virtual Machine (JVM) and provides automatic memory management through garbage 
collection. 

Supports OOP features like encapsulation, inheritance, and polymorphism. 


Popular for developing enterprise applications, web applications, and Android mobile applications. 


A high-level programming language known for its simplicity and readability. 
Provides dynamic typing, automatic memory management, and a large library of modules. 
Supports OOP features and is commonly used for scripting, data analysis, web development, and machine 


learning. 


In terms of performance, C and C++ are generally faster than Java and Python, but they require more manual 


memory 


management and may have longer development times. Java and Python are generally easier to learn and 


use, and are popular for their cross-platform capabilities and large communities of developers. Ultimately, the 


choice of programming language depends on the specific project requirements, development resources, and 


personal preferences of the developers involved. 
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Pro SQL Server 2012 Relational Database Design and Implementation 
Book by Jessica Moss and Louis Davidson 

SQL Performance Explained: Everything Developers Need to Know about SQL 
Performance 

Book by Markus Winand 

Refactoring Databases: Evolutionary Database Design 

Book by Scott W Ambler and Pramod J Sadalage 

Designing Data-Intensive Applications 
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Programming today is a race between software engineers striving to 
build bigger and better idiot-proof programs, and the Universe trying to 


produce bigger and better idiots. So far, the Universe is winning. 


— Rick Cook, The Wizardry Compiled 


“In some ways, programming is like painting. You start with a blank 
canvas and certain basic raw materials. You use a combination of 


science, art, and craft to determine what to do with them." 


- Andrew Hunt 


One final thought: 


If you feel that this information has been useful to you, please take a 
moment to share it with your friends on LinkedIn, Facebook and 
Twitter. Consider writing a brief review on Google Play Books if you 
feel that this book has helped you in your programming career and you 


have learned something worthwhile. 


Coding is both a science and creative art to me. It is both incredibly 
fun and fascinating. I want to spread my passion to as many 
individuals as I can. I also hope that this is not the end of your 


learning. 


Thank you! 


AN APPROACHABLE MANUAL FOR NEW AND~ EXPERIENCED 
PROGRAMMERS THAT INTRODUCES THE PROGRAMMING LANGUAGES C, 
C++, JAVA, AND PYTHON. THIS BOOK IS FOR ALL PROGRAMMERS, 
WHETHER YOU ARE A NOVICE OR AN EXPERIENCED PRO. IT IS DESIGNED 
FOR AN INTRODUCTORY COURSE THAT PROVIDES’ BEGINNING 
ENGINEERING AND COMPUTER SCIENCE STUDENTS WITH A SOLID 
FOUNDATION IN THE FUNDAMENTAL CONCEPTS OF COMPUTER 
PROGRAMMING. IT ALSO OFFERS VALUABLE PERSPECTIVES ON 
IMPORTANT COMPUTING CONCEPTS THROUGH THE DEVELOPMENT OF 
PROGRAMMING AND PROBLEM-SOLVING SKILLS USING THE LANGUAGES 
C, C++, JAVA, AND PYTHON. THE BEGINNER WILL FIND ITS CAREFULLY 
PACED EXERCISES ESPECIALLY HELPFUL. OF COURSE, THOSE WHO ARE 
ALREADY FAMILIAR WITH PROGRAMMING ARE LIKELY TO DERIVE MORE 
BENEFITS FROM THIS BOOK. AFTER READING THIS BOOK YOU WILL FIND 
YOURSELF AT A MODERATE LEVEL OF EXPERTISE IN C, C++, JAVA AND 
PYTHON, FROM WHICH YOU CAN TAKE YOURSELF TO THE NEXT LEVELS. 
THE COMMAND-LINE INTERFACE IS ONE OF THE NEARLY ALL WELL 
BUILT TRADEMARKS OF LINUX. THERE EXISTS AN OCEAN OF LINUX 
COMMANDS, PERMITTING YOU TO DO NEARLY EVERYTHING YOU CAN 
BE UNDER THE IMPRESSION OF DOING ON YOUR LINUX OPERATING 
SYSTEM. HOWEVER, THIS, AT THE END OF TIME, CREATES A PROBLEM: 
BECAUSE OF ALL OF SO COPIOUS COMMANDS ACCESSIBLE TO MANAGE, 
YOU DON'T COMPREHEND WHERE AND AT WHICH POINT TO FLY AND 
LEARN THEM, ESPECIALLY WHEN YOU ARE A LEARNER. IF YOU ARE 
FACING THIS PROBLEM, AND ARE PEERING FOR A PAINLESS METHOD TO 
BEGIN YOUR COMMAND LINE JOURNEY IN LINUX, YOU'VE COME TO THE 
RIGHT PLACE-AS IN THIS BOOK, WE WILL LAUNCH YOU TO A HOLD OF 
WELL LIKED AND HELPFUL LINUX COMMANDS. THIS BOOK GIVES A 
THOROUGH INTRODUCTION TO THE C, C++, JAVA, AND PYTHON 
PROGRAMMING LANGUAGES, COVERING EVERYTHING FROM 
FUNDAMENTALS TO ADVANCED CONCEPTS. IT ALSO INCLUDES VARIOUS 
EXERCISES THAT LET YOU PUT WHAT YOU LEARN TO USE IN THE REAL 
WORLD. 


LINUX COMMANDS, C, C++, 
JAVA AND PYTHON EXERCISES 
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